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Preface 


As  part  of  the  U.S.  Army's  ongoing  program  related  to  the  research  and  development  of  red  water 
treatment  technologies,  the  U.S.  Army  Environmental  Center  (USAEC)  contracted  IT  Corporation 
to  prepare  conceptual  designs  and  plans  for  pilot-scale  demonstrations  of  two  treatment 
technologies:  wet  air  oxidation  (WAO)  and  circulating  bed  combustion  (CBC).  The  project 
objectives  included  initial  development  of  a  Test  Plan  and  Health  and  Safety  Plan  for  these 
demonstrations.  The  Health  and  Safety  Plan  presented  in  this  document  is  intended  to  serve  as 
a  guide  for  the  development  of  a  complete  Health  and  Safety  Plan  when  the  next  phase  of  this 
program  is  implemented. 

Red  water  is  not  currently  generated  by  the  U.S.  Army  or  any  other  part  of  the  U.S.  Department 
of  Defense  nor  has  it  been  generated  in  the  recent  past.  An  accurate  and  complete  database  does 
not  exist  in  regard  to  the  chemical  and  physical  nature  of  red  water.  Therefore,  it  was  not 
possible  to  complete  an  accurate  analysis  of  the  associated  chemical  and  physical  hazards. 
Additionally,  the  source  of  red  water  for  testing  and  the  location  where  the  tests  will  be  conducted 
(i.e.,  the  host  facility)  have  not  been  identified.  Therefore,  waste  and  site-specific  concerns  and 
requirements  can  not  be  accurately  or  completely  addressed  at  this  time.  Similarly,  because  this 
phase  of  the  investigation  included  completion  of  conceptual  designs  only,  the  assessment  of 
equipment-specific  hazards  is  preliminary  in  nature. 

For  the  reasons  presented  above,  this  Health  and  Safety  Plan  does  not,  and  is  not  intended  to, 
represent  a  completed  document  that  is  ready  for  implementation.  Out  of  necessity,  this  plan  is 
often  generic  in  nature  or  based  on  stated  assumptions.  In  the  future,  when  the  host  facility  has 
been  selected  and  when  red  water  is  available  for  pilot-scale  testing,  this  plan  will  be  available  for 
review,  revision,  and  expansion  to  reflect  specific  conditions  and  requirements  associated  with  the 
host  site,  the  actual  equipment,  and  the  specific  waste.  Because  of  the  unique  and  largely 
undocumented  nature  of  red  water,  once  a  source  has  been  identified  a  critical  initial  objective  will 
be  characterization  of  its  physical  and  chemical  nature  and  the  associated  hazards. 
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1.0  Introduction 


The  production  of  trinitrotoluene  (TNT),  the  major  component  of  most  of  the  Department  of 
Defense's  explosives,  generates  a  wastewater  stream  called  red  water.  Because  of  its  reactivity, 
red  water  has  been  listed  as  a  hazardous  waste  (K047)  by  the  U.S.  Environmental  Protection 
Agency  (U.S.  EPA)  under  Subtitle  C,  Part  265  of  the  Resource  Conservation  and  Recovery  Act 
^CRA).  Four  Army  Ammunition  Plants  (AAPs)  -  Radford,  Joliet,  Newport  and  Volunteer  -- 
are  equipped  with  production  facilities  necessary  for  the  manufacture  of  TNT.  However,  the 
TNT  production  facilities  at  these  AAPs  are  currently  idle  and  in  mothballed  status.  None  of 
these  facilities  has  produced  TNT  during  recent  years  because  the  military's  peace-time 
requirement  is  too  small  to  justify  the  high  cost  of  operation.  Additionally,  none  of  the  AAPs 
currently  has  the  capabDity  to  treat  or  dispose  of  red  water. 

Demonstration  of  an  acceptable  waste  treatment  technology  is  an  important  aspect  in  increasing 
the  readiness  of  these  facilities  to  mobilize  TNT  production  capability.  It  is  anticipated  that  at  a 
future  time,  the  U.S.  Army  Environmental  Center  (USAEC)  will  conduct  a  demonstration  to 
evaluate  potential  methods  for  treating  red  water.  Previously,  a  comparative  evaluation  of  30 
potential  technologies  for  the  treatment  of  red  water  was  completed  by  the  USAEC.  Two 
technologies  -  circulating  bed  combustion  (CBC)  and  wet  air  oxidation  (WAO)  -  were  concluded 
to  have  the  potential  for  successfully  treating  red  water  and  were  sufficiently  advanced  to  warrant 
pilot-scale  testing.  These  technologies  are  the  subject  of  this  Health  and  Safety  (H&S)  Plan. 

Because  red  water  is  not  currently  available  for  testing  and  because  a  host  facility  has  not  been 
selected,  die  first  phase  of  the  demonstration  is  the  preparation  of  conceptual  designs  and  plans. 
This  Health  and  Safety  Plan  is  intended  to  serve  as  a  starting  point  for  the  next  phase  of  activities. 
For  the  purposes  of  this  document,  it  is  assumed  that  the  USAEC  will  contract  a  Task  Order 
Contractor  (TOC)  to  conduct  die  demonstrations.  Further,  it  is  assumed  that  the  TOC  will  issue 
two  subcontracts  for  the  preparation  of  final  designs  and  fabrication  of  pilot-scale  WAO  and  CBC 
units.  The  assumed  general  roles  and  responsibilities  of  the  TOC,  its  two  subcontractors,  and  the 
host  fecility  are  indicated  below: 

Task  Order  Contractor 

•  Review  technologies  and  recommend  selection 

•  Oversee  Final  Design  preparation 


322243®raft-Fiiial  Red  Water  H&SP/10-95/ln 


1-1 


•  Define  installation  support  requirements 

•  Conduct  regulatory  review 

•  Assist  host  facility  in  revising/obtaining  permits 

•  Prepare  Final  Design  Report 

•  Procure  pilot-scale  WAO  and  CBC  units 

•  Complete  and  finalize  Test  Plans  and  Safety  Plans 

•  Prepare  a  Site  Safety  Submission 

•  Provide  on-site  coordination  and  oversight  during  installation  and  testing 

•  Perform  industrial  hygiene  sampling  and  analysis  for  chemical  and  physical  hazards 

•  Perform  sampling  and  analysis  to  document  performance 

•  Provide  photographic  documentation 

•  Prepare  a  technical  project  report. 

Subcontractor  for  WAO 

•  Prepare  final  design  of  pilot-scale  WAO  equipment 

•  Provide  input  on  Test  Plan,  Safety  Plan,  and  Site  Safety  Submission 

•  Fabricate,  ship,  install,  and  operate  test  equipment  for  WAO  treatment 

•  Provide  input  on  technical  reports. 

Subcontractor  for  CBC 

•  Prepare  final  design  of  pilot-scale  CBC  equipment 

•  Provide  input  on  Test  Plan,  Safety  Plan,  and  Site  Safety  Submission 

•  Fabricate,  ship,  install,  and  operate  test  equipment  for  CBC  treatment 

•  Provide  input  on  technical  reports. 

Host  Facility 

•  Review  and  comment  on  Test  Plan  and  Safety  Plan 

•  Review  equipment  selection  and  design 

'•  •  Conduct  hazards  review 

•  Prepare,  with  TOC  input,  standard  operating  procedures 

•  Provide  photographic  documentation 

•  Provide  facilities  support  including  utilities  and  operators 

•  Provide  on-site  analytical  support 

•  Review  and  comment  on  the  technical  reports. 

These  roles  have  been  assumed  and  defined  to  ensure  that  the  Health  and  Safety  Plan  sufficiently 
addresses  the  anticipated  complexity  of  the  project  organization.  Specific  health  and  safety  roles  of 
the  USAEC,  the  TOC,  subcontractors,  and  host  facility:are  discussed  in  Section  2  of  this  dociunent. 
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1.1  Objective 

The  objective  of  this  Health  and  Safety  (H&S)  Plan  is  to  address  general  health  and  safety  issues 
related  to  the  red  water  treatment  demonstrations  and  to  address  health  and  safety  issues  specific 
to  each  of  the  two  treatment  technologies.  Because  the  pilot  test  location  (i.e.,  host  facility)  has 
not  been  determined,  this  H&S  Plan  is  not  site-specific.  During  the  next  phase  of  activities,  the 
H&S  Plan  must  be  revised  based  on  waste  and  site-specific  information  and  changes  in  field 
conditions.  The  Safety  Plan  must  be  prepared  in  accordance  with  the  requirements  of  DD  Form 
1423,  Sequence  A003. 

Additionally,  a  Site  Plan  Safety  Submission  will  likely  be  required  as  a  separate  document  if  the 
demonstration(s)  are  conducted  at  an  AAP.  The  Site  Plan  Safety  Submission  will  emphasize  the 
safety  aspects  of  the  specific  site  requirements  and  process  equipment. 

1.2  Facility  and  Location  Description 

This  section  should  include  a  concise  description  of  the  specific  location(s)  where  the  pilot-scale 
demonstrations  will  be  conducted.  As  a  minimum,  the  following  information  should  be  included: 

•  Facility  name  and  location 

•  Specific  location  at  the  facility  (e.g.,  building  number) 

•  Map  of  the  general  facility  showing  the  specific  test  site 

•  Current  use  and  operational  status  of  the  building/site;  in  particular,  any  operations 
other  than  the  red  water  demonstration  that  will  occur  in  the  building  should  be 
identified 

•  Schematic  diagram  of  the  specific  test  location. 

1.3  Policy  Statement 

The  USAEC  and/or  the  TOC  should  provide  a  written  policy  statement  regarding  safety.  An 
example  of  that  statement  is  presented  below. 

A  safe  and  healthful  work  environment  will  be  provided  for  all  employees  and  contractors.  No 
phase  of  operations  or  administration  is  considered  to  be  of  greater  importance  than  injury  and 
illness  prevention.  Safety  takes  precedence  over  expediency  or  shortcuts.  Every  accident  and 
every  injury  is  believed  to  be  avoidable,  and  every  reasonable  step  will  be  taken  to  reduce  the 
possibility  of  injury,  illness,  or  accident. 
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This  H&S  Plan  describes  the  procedures  that  must  be  followed  by  all  project  personnel  while 
working  on  the  site.  Operational  changes  which  could  affect  the  health  or  safety  of  personnel,  the 
community,  or  the  environment  will  not  be  made  without  prior  approval  of  the  host  facility's 
safety  department,  the  USAEC’s  Safety  Branch,  the  TOC,  the  TOC's  H&S  Department,  and  the 
subcontractor  engineers. 

The  provisions  of  this  H&S  Plan  are  mandatory  to  all  on  personnel  assigned  to  the  project.  All 
visitors  to  any  of  the  work  sites  are  required  to  read  and  sign  this  H&S  Plan  and  to  abide  by  these 
procedures.  Work  conditions  can  change  as  operations  progress.  The  host  facility's  safety 
department  and  the  TOC's  H&S  Manager  will  provide  written  addenda  to  this  H&S  Plan  when 
changes  warrant.  No  changes  to  the  H&S  Plan  will  be  implemented  without  prior  approval  of  the 
host  facility's  safety  department,  the  TOC's  H&S  Manager,  the  USAEC's  Safety  Branch,  and  the 
subcontractors'  authorized  representatives. 

1.4  References 

The  final  H&S  Plan  must  comply  with,  applicable  Occupational  Safety  and  Health  Administration 
(OSHA),  U.S.  EPA,  and  appropriate  state/local  regulations.  This  H&S  Plan  was  prepared  in 
consideration  of  the  guidelines  established  in  the  following  documents: 

•  Standard  Operating  Safety  Guides  (U.S.  EPA  November  1984) 

•  29  Code  of  Federal  Regulations  (CFR)  1926,  Construction  Industry,  Occupational 
Safety  and  Health  Administration  (OSHA)  Safety  and  Health  Standards 

•  29  CFR  1910,  General  Industry  OSHA  Safety  and  Health  Standards 

•  29  CFR  1910.120,  OSHA  Final  Rule  dated  March  6,  1989,  "Hazardous  Waste 
Operations  and  Emergency  Response" 

•  National  Institute  of  Occupational  Safety  and  Health  (NIOSH)/OSHA/USCG/U.S 
Environmental  Protection  Agency  (EPA),  "Occupational  Safety  and  Health 
Guidance  Manual  for  Hazardous  Waste  Site  Activities,"  October  1985 

•  American  Conference  of  (jovemmental  Industrial  Hygienists  (ACGIH),  "Threshold 
Limit  Values  and  Biological  Exposure  Indices,"  1989-1990,  or  most  current 
version 

•  U.S.  Army  Corps  of  Engineers,  Safety  and  Health  Requirements  Manual,  EM 
385-1-1,  October,  1992 
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•  U.S.  Department  of  Health  and  Human  Services  (DHHS),  "NIOSH  Sampling  and 
Analytical  Methods,"  DHHS  (NIOSH)  Publication  84-100 

•  American  National  Standards  Institute  (ANSI),  Practice  for  Respiratory  Protection 
Z88.2,  1980 

•  ANSI,  Emergency  Eyewash  and  Shower  Equipment,  Z41 . 1 ,  1983 

•  ANSI,  Protective  Footwear,  Z358.1,  1981 

•  ANSI  Physical  Qualifications  for  Respirator  Use,  Z88.6,  1984 

•  ANSI,  Practice  for  Occupational  and  Educational  Eye  and  Face  Protection,  Z87  1 
1968. 

The  contents  of  the  final  H&S  Plan  must  be  consistent  with  H&S  policies  and  procedures  of  the 
USAEC,  the  TOC,  and  the  host  facility.  In  addition,  the  subcontractors’  safety  departments 
should  review  this  H&S  Plan  to  ensure  that  it  is  consistent  with  their  recommended  safety  rules 
and  regulations. 
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2.0  Responsibilities 


An  example  organization  of  responsibility  for  implementation  of  a  H&S  Plan  is  illustrated  in 
Figure  2-1.  The  USAEC,  TOC,  and  host  facility  are  responsible  for  the  safe  performance  of  their 
personnel  and  are  accountable  for  adherence  to  all  applicable  H&S  procedures  and  requirements 
specified  herein.  It  is  anticipated  that  the  planned  demonstrations  will  involve  at  least  one  host 
facility,  a  USAEC  TOC,  and  two  major  equipment  subcontractors.  Further,  it  is  anticipated  that 
die  pilot-scale  tests  will  require  at  least  two  host  facility  operator’s,  the  TOC's  Project  Engineer, 
and  the  Project  Engineer  from  the  WAO  or  CBC  subcontractor  (depending  on  the  specific 
technology  being  tested).  Because  of  the  multiple  parties  involved  and  the  fact  that  the 
demonstrations  will  involve  testing  a  reactive  waste  under  conditions  of  high  temperature  and/or 
pressure,  careful  coordination  of  all  activities  and  responsibilities  will  be  essential.  If,  as 
assumed,  the  demonstration  is  conducted  at  an  Army  facility  (e.g.,  AAP),  numerous  health, 
safety,  and  hazards  prerequisites  will  be  in  place.  The  demonstration  will  have  to  be  conducted 
in  compliance  with  all  host  facility  requirements. 

A  potential  complicating  factor  is  the  contractual  relationships  of  the  parties  involved.  If  direct 
contractual  control  does  not  exist,  for  example  if  the  USAEC  contracts  separately  with  the  TOC 
and  the  host  facility,  it  will  be  imperative  that  each  of  these  parties  clearly  understand  the  roles 
and  responsibilities  of  the  other(s).  To  facilitate  this  understanding,  meetings/discussions  related 
to  health  and  safety  must  be  initiated  early  in  the  project  and  conducted  frequently  during  the 
duration  of  the  project, 

2.1  All  Personnel 

Each  person,  once  properly  trained  and  authorized,  is  responsible  for  his/her  own  health  and 
safety,  for  coii:q)leting  tasks  in  a  safe  manner,  and  for  reporting  any  unsafe  acts  or  conditions  to 
his/her  Supervisor  and/or  the  Site  Supervisor.  All  personnel  are  responsible  for  continuous 
adherence  to  these  health  and  safety  procedures  during  the  performance  of  their  work.  No  person 
may  work  in  a  manner  that  conflicts  with  the  intent  of,  or  the  inherent  safety  and  environmental 
precautions  expressed  in  these  procedures.  After  due  warnings,  any  person  who  violates  safety 
procedures  will  be  dismissed  from  the  site.  All  on-site  personnel  must  be  trained  in  accordance 
with  29  CFR  1910. 120  and  this  document. 
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The  TOC  Project  Manager  shall  maintain  on-site  documentation  of  all  training  and  medical 
surveillance  outlined  in  29  CFR  1910.120  and  29  CFR  1910.134.  The  USAEC  and  host  facility 
will  maintain  the  same  documentation  for  their  employees. 

2.2  Host  Facility 

For  the  purpose  of  this  H&S  Plan,  it  is  assumed  that  the  facilities  support  at  the  host  facility  (e.g. , 
an  AAP)  will  be  contracted  directly  by  the  USAEC.  For  example,  during  the  ongoing 
demonstration  of  DNT  wastewater  treatment  at  the  Radford  AAP,  the  USAEC  contracted  with 
Hercules,  Inc.,  the  facility  GO-CO  q)erator,  for  facilities  support  including  equipment  operators. 
An  alternate  arrangement  would  involve  subcontracting  the  host  facility  by  the  USAEC  TOC.  In 
this  case,  the  TOC  subcontractor  requirements  outlined  below  would  apply  and  the  TOC  would 
have  responsibility  for  the  facility. 

2.2.1  Director  of  Safety 

Because  the  physical  work  will  be  conducted  by  staff  from  the  host  facility,  the  facility's  Director 
of  Safety  is  ultimately  responsible  for  ensuring  that  all  project  activities  are  completed  in 
accordance  with  requirements  set  forth  in  this  H«&S  Plan  and  applicable  site-specific  safety 
protocols.  The  host  facility's  Director  of  Safety  will  review  the  technology  and  equipment 
selection  with  respect  to  consistency  with  site  safety  requirements.  A  hazards  analysis  will  be 
conducted  for  each  test  unit  based  on  a  review  of  equipment  drawings  and  specifications.  To 
facilitate  acceptance  of  the  equipment,  the  safety  and  hazards  staff  at  the  host  facility  should  be 
involved  in  all  phases  of  equipment  selection,  design,  and  fabrication.  The  hazards  analysis  will 
result  in  a  written  document  that  indicates  whether  the  equipment  is  acceptable  as  designed  and, 
if  not,  what  modifications  are  required.  Successful  completion  of  the  safety  and  hazards  review 
will  likely  be  required  before  the  host  facility  will  accept  shipment  of  the  equipment. 

2.3  The  USAEC  Task  Order  Contractor  (TOC) 

2.3. 1  Health  and  Safety  Manager 

The  TOC’s  H&S  Manager  is  responsible  for  developing  and  coordinating  the  site-specific  H&S 
Plan  and  addenda  as  required  and  as  applicable  for  TOC  employees.  This  H&S  Plan  includes 
medical  surveillance  and  training  requirements,  hazard  assessment,  personal  protective  equipment 
(PPE)  specifications,  field  implementation  procedures,  and  audits.  The  H&S  Manager  will,  in 
consultation  with  the  Director  of  Safety  from  the  host  facility  and  from  TOC  equipment 
subcontractors,  issue  written  addenda  to  the  H&S  Plan  if  warranted  by  changed  conditions.  The 
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H&S  Manager  and  his  staff  report  to  the  TOC's  Project  Manager  for  operational  matters.  The 
H&S  Manager  is  the  TOC's  contact  for  regulatory  agencies  on  matters  of  safety  and  health.  Other 
H&S  Manager  responsibilities  include: 

•  General  H&S  program  administration 

•  Developing,  with  the  host  facility's  Director  of  Safety,  site-specific 
employee/community  emergency  response  plans,  as  required,  based  on  expected 
hazards 

•  Determining  the  level  of  personnel  protection  required 

•  Updating  equipment  or  procedures  based  on  information  obtained  during  site 
operations 

•  Establishing  air  monitoring  parameters  based  on  expected  contaminants 

•  Establishing  employee  exposure  monitoring  notification  programs 

•  Ensuring  that  all  TOC  site  personnel  have  been  given  the  proper  medical  clearance, 
ensuring  that  all  site  personnel  have  met  appropriate  training  requirements  and 
have  the  appropriate  training  documentation  on  site,  and  monitoring  all  team 
members  to  ensure  compliance  with  the  H&S  Plan. 

2.3.2  On-Site  Health  and  Safety  Representative 

The  TOC's  On-site  H&S  Representative  will  report  to  the  TOC's  H&S  Manager  and  will  conduct 
the  routine  duties  for  H&S  coordination  with  the  assistance  of  the  TOC's  Project  Engineer. 
Specifically,  the  On-site  H&S  Representative  will  administer  the  site-specific  H&S  Plan  and 
addenda;  this  will  include  communicating  site  requirements  to  all  on-site  project  personnel 
(including  any  subcontractor  personnel)  and  consultation  with  the  TOC's  H&S  Manager.  The  On- 
Site  H&S  Representative  will  be  responsible  for  informing  the  Health  and  Safety  Manager  and  the 
Project  Manager  of  any  changes  in  the  Work  Plan  so  that  those  changes  may  be  properly 
addressed.  Other  responsibilities  include: 

•  Enforcing  the  requirements  of  the  H&S  Plan.  This  includes  performing  daily 
safety  inspections  of  the  work  site 

•  Stopping  work,  as  required,  to  ensure  personal  safety  and  protection  of  property, 
or  where  life  or  property-threatening  tioncompliance  with  safety  requirements  is 
found 

•  Observing  on-site  project  personnel  for  signs  of  chemical  or  physical  trauma 
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•  Investigating  significant  accidents  and  illnesses  and  implemenfing  corrective  action 
plans 

•  Determining  and  posting  routes  to  capable  medical  facilities  and  emergency 
telephone  numbers  (including  poison  control  facilities)  and  arranging  emergency 
transportation  to  medical  facilities 

•  Notifying  local  emergency  officers  of  the  nature  of  the  site  operations,  and  posting 
of  their  telephone  numbers  in  an  appropriate  location 

•  Implementing  air  monitoring  parameters  based  on  expected  contaminants 

•  Implementing  employee  exposure  monitoring  notification  programs. 

The  On-site  H&S  Representative  will  be  responsible  for  ensuring  that  any  accident  or  incident  on 
the  project  is  reported  and  thoroughly  investigated  according  to  site-specific  safety  protocols.  He 
is  also  responsible  for  reporting  all  accidents  and  incidents  to  USAEC  according  to  the  criteria 
in  Section  11.5.3  of  this  H&S  Plan.  Lastly,  he  must  approve  any  addenda  or  modifications  of  the 
H&S  Plan  in  writing. 

2.3.3  Project  Engineer 

The  TOC’s  Project  Engineer  will  support  the  on-site  H&S  Representative  and  will  be  assist  with 
the  field  implementation  of  the  H&S  Plan  by  TOC  employees. 

2.4  Subcontractors 

2.4.1  Director  of  Safety 

The  Directors  of  Safety  from  the  TOC's  equipment  subcontractors  are  responsible  for  supplying 
necessary  information  to  the  host  facility's  Director  of  Safety  and  the  TOC's  H&S  Manager  for 
the  Hazards  Analysis  and  development  of  the  Final  H&S  Plan.  In  addition,  the  Directors  of 
Safety  from  the  TOC's  equipment  subcontractors  will  perform  at  least  one  on-site  safety  review 
during  the  project.  Lastly,  they  must  approve  any  addenda  or  modifications  of  the  H&S  Plan  that 
pertain  to  their  equipment  in  writing. 

2.4.2  Project  Engineer 

The  Project  Engineers  will  assume  the  routine  duties  for  H&S  coordination  of  their  personnel  with 
the  assistance  of  the  Director  of  Safety  of  the  two  subcontractors.  The  Project  Engineers  will 
administer  the  site-specific  H&S  Plan  and  addenda.  Other  responsibilities  include: 
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•  Investigating  significant  accidents  and  illnesses  and  implementing  corrective  action 
plans 

•  Determining  and  posting  routes  to  capable  medical  facilities  and  emergency 
telephone  numbers  (including  poison  control  facilities)  and  arranging  emergency 
transportation  to  medical  facilities 

•  Notifying  local  emergency  officers  of  the  nature  of  the  site  operations,  and  posting 
of  their  teIq)hone  numbers  in  an  appropriate  location 

•  Performing  regular  site  inspections 

•  Implementing  air  monitoring  parameters  based  on  expected  contaminants 

•  Implementing  employee  exposure  monitoring  notification  programs. 

2.5  On-Site  Personnel  and  Visitors 

All  on-site  personnel  (contractor  and  subcontractor),  including  visitors,  are  required  to  read  and 
acknowledge  their  understanding  of  this  H&S  Plan  and  other  applicable  host  facility  specific 
protocols.  All  site  project  personnel  are  expected  to  abide  by  the  requirements  of  the  H&S  Plan 
and  cooperate  with  site  supervision  in  ensuring  a  safe  and  healthful  work  site.  Site  personnel  - 
including  contractors  and  subcontractors  -  are  required  to  immediately  report  any  of  the  following 
to  the  Safety  Director  of  the  host  facility  and  the  TOC's  Health  and  Safety  Manager: 

•  Accidents  and  injuries,  no  matter  how  minor 

•  Unexpected  or  uncontrolled  release  of  chemical  substances 

•  Any  symptoms  of  chemical  exposure 

•  Any  unsafe  or  malfunctioning  equipment 

•  Any  changes  in  site  conditions  which  may  affect  the  H&S  of  project  personnel. 
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3.0  Job  Hazard  Analysis 


The  job  hazard  analysis  in  this  section  was  developed  with  the  information  available  at  the  time 
this  H&S  Plan  was  written.  As  specific  hazards  become  known  after  a  source  of  red  water  is 
identified,  a  host  facility  is  selected,  and  specific  equipment  is  designed,  a  revised  and  complete 
H&S  Plan  must  be  developed. 

3.1  Scope  of  Work 

This  H&S  Plan  includes  activities  related  to  the  installation  and  operation  of  WAO  and  CBC 
pilot-scale  treatment  plants.  Project  activities  addressed  include  those  involved  with  equipment 
installation,  material  handling,  sample  collection  and  physical/chemical  hazards  involved  with 
pilot-plant  operation.  It  is  assumed  that  the  pilot-scale  equipment  will  be  installed  and  operated 
at  a  host  facility  over  a  period  of  a  few  weeks  or  months.  After  testing,  the  equipment  will  be 
decontaminated  and  returned  to  the  vendor  (if  rented  or  leased)  or  shipped  to  another  Army 
facility  for  other  use  or  storage. 

3.2  Waste  Stream  Characteristics 
3.2.1  Red  Water 

Red  water  is  the  aqueous  effluent  generated  during  sellite  purification  of  crude  TNT.  Red  water 
has  a  deep  red,  or  sometimes  black  color,  and  is  a  complex  mixture.  It  is  anticipated  that  the 
characteristics  and  composition  of  red  water  will  vary  with  changes  in  feed  stocks,  operating 
conditions,  and  handling/storage;  however,  the  degree  of  variability  is  as  yet  unknown. 
Dqiending  on  the  TNT  production  process  and  the  degree  of  water  recycle  used,  red  water 
generally  contains  from  15  to  over  30  percent  solids,  has  a  pH  in  the  range  of  7.0  to  9.7,  and 
specific  gravity  of  approximately  1.1.  Roughly  half  of  the  solids  are  inorganic  salts;  the 
remainder  are  nitrobodies  including  mainly  sodium  sulfonates  of  trinitrotoluene  and  an  alpha- 
TNT-sellite  conqilex.  TNT  is  present  in  only  trace  amounts.  Other  organic  constituents  include 
complex,  unidentified  dye  bodies  formed  from  the  photolysis  of  alpha-TNT  by  sunlight.  The 
heavy  metals  present  in  the  red  water  are  thought  to  be  a  result  of  acid  leaching  ft-om  the  stainless 
steel  reaction  vessels  and  holding  tanks  (Hercules,  1973). 
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Red  water  is  a  RCRA  listed  hazardous  waste  (K047),  and  is  classified  as  such  due  to  the  reactivity 
of  the  wastewater.  If  the  solids  in  the  red  water  are  allowed  to  settle  and  accumulate,  an  explosive 
reaction  could  occur  if  initiated  by  impact,  fiiction,  heat  or  electrostatic  discharge  (Hercules, 
1991).  A  material  safety  data  sheet  (MSDS)  does  not  exist  for  red  water. 

The  database  documenting  the  chemical,  physical,  and  toxicological  characteristics  of  red  water 
is  extremely  limited.  This  is  primarily  due  to  the  fact  that  red  water  has  not  been  generated  at 
Army  facilities  for  a  number  of  years.  During  the  time  of  generation,  the  need  for  detailed 
characterization  did  not  exist;  therefore,  an  analytical  database  was  not  compiled.  In  addition, 
during  this  time,  analytical  methodology  associated  with  quantitation  of  the  unique  compounds 
present  was  not  well  advanced.  These  factors  result  in  the  limited  database  that  exists  today. 
Upon  identification  and  acquisition  of  a  source  of  red  water  for  testing,  a  thorough 
characterization  must  be  conducted  to  identify  hazards.  This  may  involve  development  or 
modification  of  analytical  techniques  for  quantitation  of  unique  compounds  in  a  unique  matrix. 

Tables  3-1  and  3-2  present  the  available  characteristics  of  red  water.  Based  on  discussions  held 
with  representatives  of  RAAP  and  ICI  Explosives  Canada,  it  is  believed  that  composition  of  TNT 
red  water  can  vary  significantly  (IT  Corporation,  1993a  and  1993b).  This  is  apparently  due  to 
the  fact  that  MIL  SPEC  grade  TNT  can  be  produced  by  a  wide  range  of  process  and  operating 
parameters.  However,  significant  data  on  the  variability  of  red  water  is  not  available  at  this  time. 
Where  available,  a  range  of  data  is  presented. 

At  this  time,  it  is  anticipated  that  bulk  storage,  at  the  test  location,  of  approximately  50,000 
gallons  of  red  water  will  be  required.  Specific  hazards  and  safety  protocols  associated  with  this 
bulk  storage  must  be  assessed  based  upon  the  characteristics  of  the  actual  red  water.  Obvious 
concerns  involve  secondary  containment;  control  of  venting  and  off  gases;  temperature  and 
pressure  controls;  and  mixing,  control,  and  handling  of  solids  or  precipitates.  Specific  details  and 
protocols  can  be  defined  when  the  red  water  has  been  adequately  characterized  and  when  the  host 
facility  is  determined. 

3.2.2  WAO  Byproducts  and  Residuals 

The  byproducts  from  the  WAO  treatment  process  we  anticipated  to  be  a  non-reactive  liquid 
effluent  and  gaseous  emissions.  Because  of  the  largely  unknown  nature  of  the  influent  red  water, 
lack  of  existing  data  on  WAO  byproducts  from  treatment  of  red  water,  and  lack  of  sufficient 
analytical  techniques,  the  exact  nature  of  the  WAO  byproducts  is  not  known  at  this  time.  In 


322243/Draft-Fiijal  Red  Water  H&SP/10-95/ta 


3-2 


general,  however,  the  effluent  is  anticipated  to  have  a  low  pH  due  to  the  oxidation  of  sulfur 
conqwunds  and  decomposition  of  ammonia  (Zimpro,  1992).  Previous  tests  have  indicated  an 
increase  in  total  metals  concentrations;  however,  the  increase  was  attributed  to  leaching  from  the 
reactor  vessel.  In  addition,  the  following  compounds  and  classes  of  compounds  may  be  present 
in  the  treated  wastewater: 

•  Acetic  acid 

•  Dinitrotoluene  sulfonates 

•  Nitrates 

•  Sulfates 

•  Phenol 

•  Nitrated  phenols 

•  Non-oxidized  compounds  present  in  the  influent. 

Analytical  results  from  bench-scale  WAO  autoclave  tests  are  provided  in  Table  3-3  (Phull,  1992). 
While  these  results  do  not  conclusively  define  WAO  effluent  from  red  water  treatment,  they 
provide  the  available  basis  for  planning  future  evaluations. 

3.2.3  CBC  Feed  Materials,  Byproducts,  and  Residuals 

The  expected  byproducts  from  the  CBC  treatment  process  are  anticipated  to  be  a  non-reactive  ash 
and  gaseous  emission. 

The  feed  materials  during  routine  operations  is  red  water.  Red  water  is  the  aqueous  effluent 
genaated  during  sellite  purification  of  crude  TNT.  The  anticipated  characteristics  of  red  water 
are  presented  in  Section  3.2.1. 

Explosion  Potential  -  Red  water  is  anticipated  to  have  a  solids  heat  content  of  3,200  Btu/lb.  The 
solids  are  in  a  solution  that  is  85  percent  water,  which  makes  the  red  water  endothermic. 

CBCs  were  originally  designed  to  manage  materials  with  high  heat  content  for  energy  production. 
The  level  of  energy  in  the  red  water  should  be  within  acceptable  limits  for  the  CBC. 
Additionally,  die  large  internal  volume  of  the  CBC  should  dissipate  any  pressure  shocks  that  could 
occur  from  imeven  combustion  of  the  red  water. 

Contaminated  Surfaces  -  Red  water  will  be  pumped  directly  to  the  CBC  feed  port.  In  the 
unlikely  event  that  red  water  is  spilled,  it  should  be  cleaned  up  using  wet  methods  and  not  allowed 
to  dry.  Dry  TNT  or  related  materials  can  potentially  explode  due  to  friction  or  spark. 
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The  ash  from  the  CBC  wOl  be  a  fine  particulate  that  may  be  toxic.  It  is  unlikely  that  explosive 
materials  will  be  found  in  the  ash  to  present  a  physical  or  chemical  hazard.  The  ash  may  be  toxic 
due  to  the  presence  of  metals.  The  fine  particulate  will  likely  be  a  respiratory  hazard. 

During  testing  programs,  flammable  solvents  may  be  used  in  the  sampling  trains  and  the  feed 
stream  may  be  spiked  with  materials  that  are  toxic,  reactive,  flammable,  and/or  corrosive. 
MSDS's  will  be  provided  by  the  test  team  for  diese  substances.  It  will  be  incumbent  upon  the  test 
team  to  properly  store  and  handle  these  materials 

3.3  WAO  Job  Hazard  Assessment 

This  initial  job  hazard  assessment  identifies  potential  safety,  health,  and  environmental  hazards 
associated  with  the  WAO  pilot  tests  and  provides  for  the  protection  of  personnel,  the  community, 
and  the  environment.  Because  of  the  complexity  and  constant  change  of  environmental  projects, 
supervisors  must  continually  inspect  the  work  site  to  identify  hazards  which  may  harm  site 
personnel,  the  community,  or  the  environment.  The  TOC  Project  Engineer  must  be  aware  of 
these  changing  conditions  and  discuss  them  with  the  TOC's  Health  &  Safety  Manager,  the  host 
fecility's  Director  of  Safety,  and  the  host  facility's  Project  Engineer.  The  TOC  Project  Engineer 
will  keep  supervisors  for  any  subcontractors  informed  of  the  changing  conditions.  The  Health  & 
Safety  Manager  will  prepare  addenda  (see  Appendix  A),  as  necessary,  to  change  the  job  safety 
analysis  and  associated  hazard  controls. 

A  hazard  analysis  of  a  bench-scale  WAO  system  used  for  studying  red  water  treatment  was 
conducted  by  Hercules  Inc.  for  the  U.S.  Army  Construction  Engineering  Research  Laboratory 
(USACERL)  in  1991  (Appendix  B).  Much  of  the  hazard  information  provided  in  the  following 
sections  was  excerpted  from  that  document.  Additional  information  on  hazards  associated  with 
the  operation  of  the  WAO  is  presented  in  the  WAO  Conceptual  Design  Report  and  excerpted  in 
Appendix  C. 

3.3. 1  General  Hazard  Information 

The  general  hazards  associated  with  treating  red  water  in  a  WAO  system  include  the  following: 

1)  Oxygen  incompatibility 

2)  Hot  surfaces 

3)  Hot  spray 

4)  Thermal  explosion 

5)  Contaminated  surfaces. 
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Incompatibility  -  Oxygen  incompatibility  is  a  hazard  issue  only  if  pure  oxygen  is  used 
as  die  oxidizing  agent.  However,  the  conceptual  design  presented  in  the  Project  Report  includes 
a  WAO  system  that  uses  compressed  air  as  the  oxidizing  agent.  The  following  hazard  analysis 
is  included  as  a  contingency  to  a  change  to  pure  oxygen  in  latter  stages  of  design. 

Pure  oxygen  is  a  potent  oxidizing  agent,  particularly  at  elevated  pressures  and/or  temperatures. 
All  elements  of  the  oxygen  supply  system  must  be  compatible  with  oxygen  use  to  preclude  the 
possibility  of  an  incident.  Within  the  reactor,  the  initial  oxygen  charge  may  be  on  the  order  of 
several  hundred  psi,  based  on  previous  test  conditions.  If  oxygen  is  used  as  the  oxidizing  agent, 
die  oxygen  pressure  will  about  double  during  reactor  heat-up;  at  the  same  time  the  vaporization 
of  water  will  reduce  the  oxygen  concentration  in  the  ullage  of  the  reactor.  The  flash  point  of 
gasket  materials  at  expected  oxygen  pressures  should  be  compared  to  test  condition  temperatures 
to  determine  compatibility. 

Hot  Surfaces  -  The  reactor  will  be  operated  at  elevated  temperatures  (approximately  485  °F). 
Although  all  equipment  with  surface  temperatures  greater  than  1(X)®F  will  be  insulated,  contact 
with  these  surfaces  should  be  avoided,  or  proper  protective  equipment  should  be  used  if  it  is 
necessary  to  handle  components  above  100  °F.  Use  of  Nomex-type  gloves  may  provide  greater 
dexterity  than  standard  laboratory  heat  resistant  gloves  for  handling  equipment  of  moderately 
elevated  temperatures. 

Hot  ^ray  -  The  reactor  will  be  operated  at  elevated  temperature  and  pressure.  Any  leak  in  the 
reactor/piping  fittings  would  result  in  a  spray  of  hot  flashing  liquid  which  could  contact  and  injure 
anypersonnel  present.  The  reactor  should  be  leak  checked  at  operating  pressure  prior  to  each  use 
because  there  is  a  tendency  for  the  joints  to  loosen  when  ten^ratore  and  pressure  are  frequently 
increasing  and  decreasing.  Strict  adherence  to  the  operating  temperature  limit  shall  be  followed. 
Gaskets  may  soften  or  melt  if  temperature  limits  are  exceeded.  Use  of  a  face  shield  is  required 
for  aity  personnel  present  when  the  system  is  pressurized. 

Thermal  Explosion  -  Potential  hazards  in  this  category  relate  to  an  explosive/detonation  type 
reaction  of  the  energetic  constituents  in  the  reactor,  or  thermal  runaway  oxidation  reactions.  Raw 
red  water  has  a  reported  solids  heating  value  of  32(X)  BTU/lb  (1780  cal/gm)  and  a  solids  content 
of  15  percent.  Nitrobodies  represent  about  55  percent  of  the  solids  (8.25  percent  of  the  raw  red 
water). 
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It  is  unlikely  that  raw  red  water  could  transit  to  or  propagate  a  detonation  reaction  given  these 
levels  of  nitrobodies.  However,  the  assessment  of  the  potential  for  such  a  reaction  in  diluted  red 
water  requires  a  detailed  evaluation  of  the  actual  red  water. 

The  heat  of  combustion  of  raw  red  water  is  anticipated  to  be  on  the  order  of  480  Btu/lb  (3200 
Btu/lb-solids  X  15  percent  solids).  Instantaneous  oxidation  of  raw  red  water,  if  it  occurred,  would 
be  a  hazard  as  the  concomitant  temperature/pressure  excursion  (assuming  typical  operating 
conditions  of  1000  psia  and  484 ®F)  would  lead  to  exceeding  the  pressure/temperature  limits  of 
the  reactor.  This  would  cause  activation  of  the  reactor  rupture  disc  with  release  of  a  flashing, 
high  temperature  spray.  The  likelihood  or  credibili^  of  a  runaway  reaction  can  not  be  evaluated 
at  this  time  because  of  the  absence  of  chemical  reaction  pathway  and  kinetic  data.  Diluting  the 
red  water  —  as  is  the  case  of  the  system  in  the  Conceptual  Design  Report  --  will  reduce  the  total 
dieoretically  available  energy  ii^ut  to  the  system  for  the  same  total  reactor  charge.  In  the  system 
in  the  Conceptual  Design  Report,  the  initial  raw  waste  stream  will  be  diluted  with  a  high  recycle 
effluent  stream  (in  excess  of  20:1)  prior  to  entering  the  reactor  system;  therefore,  the  effects  of 
temperature  and  pressure  excursions  resulting  from  a  detonation  type  reaction  are  negligible.  In 
addition,  the  system  is  designed  to  include  an  Emergency  Shutdown  System  to  handle  temperature 
and  pressure  excursions. 

Contaminated  Surfaces  -  If  red  water  is  allowed  to  evaporate  (e.g.,  a  spill  onto  the  hot  reactor), 
the  concentrated  solids  should  be  considered  an  explosive  hazard  and  would  likely  be  susceptible 
to  initiation  by  impact,  friction,  heat,  or  electrostatic  discharge.  Any  such  spills  should  be  cleaned 
using  wet  methods  and  not  allowed  to  dry.  The  exact  nature  of  the  dried  solids  contained  in  the 
red  water  tested  should  be  defined  by  the  characterization  analyses. 

The  inq)act  of  operating  the  reactor  under  conditions  that  do  not  achieve  destruction  of  nitrobodies 
or  treating  red  water  that  contains  other  energetic  species  not  susceptible  to  oxidation  or  which 
behave  differently  in  the  process  cannot  be  defined  at  this  time.  Solids  that  precipitate  or 
aminmlate  on  reactor  surfaces  should  be  considered  potentially  dangerous  pending  the  outcome 
of  characterization  testing.  Therefore,  the  solids  should  be  kept  well  diluted  until  identified.  Any 
measures  taken  to  clean  reactor  surfaces  should  be  done  under  water  or  other  suitable  solvent. 
Specific  procedures  must  be  developed  based  on  actual  hazards  as  they  are  assessed. 
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3.3.2  Sample  Collection 

Sandies  of  the  red  water  will  be  collected  both  before  and  after  it  passes  through  the  WAO 

pilot-scale  treatment  plant.  Additional  details  of  sampling  and  analysis  protocols  will  be  defined 
in  the  Test  Plan. 

Durmg  sample  collection,  there  will  be  an  increased  chance  for  leakage  to  occur  due  to  maifing 
connections  to  the  sample  line.  (It  should  be  noted  that  no  sample  points  are  located  on  the 
reactor  system,  thereby  minimizing  safety  concerns  related  to  the  collection  of  high  pressure  and 
high  temperature  samples.)  In  addition  to  the  general  hazards  described  previously,  additional 
hazards  include:  splash  of  untreated  or  treated  red  water  onto  eyes,  face,  skin  or  clothing.  Some 
constituents  of  the  red  water  may  be  readily  absorbed  through  the  skin  and  the  wastewater  may 
be  capable  of  causing  eye  irritation  and  injuiy.  The  hazard  must  be  assessed  through  testing  and 
evaluation  of  the  actual  red  water. 

Hazard  controls:  All  personnel  involved  in  sample  collection  shall  wear  the  PPE  listed  in  Section 
5.  Emergency  wash  facilities  capable  of  providing  a  15  minute  supply  of  potable  water  to  eyes, 
face,  or  skin  shall  be  provided  in  the  immediate  area  of  sample  collection.  Personnel  whose 
clothing  becomes  contaminated  shall  immediately  remove  the  clothing,  wash  the  affected  area  with 
soap  and  water,  obtain  dry  clothing,  and  report  the  incident. 

3.3.3  Packaging  and  Transporting 

It  is  anticipated  that  the  majority  of  samples  will  be  analyzed  on-site  by  the  host  facility  within  24 
hours  of  collection.  A  subset  of  samples  will  be  transported  to  an  off-site  laboratory  for 
confirmatory  analyses. 

Personnel  who  select  packaging,  label  containers,  and  determine  the  proper  shipping  for  hazardous 
materials  shall  have  completed  general  awareness  and  safety  training  required  by  DOT  Rule 
126-F. 


If  wastewater  san^les  indicate  contamination,  the  waste  would  be  classified  as  a  DOT  hazardous 
substance  as  defined  in  49  CFR  §  171.8.  Constituents  expected  to  be  present  in  quantities  which 
equal  or  exceed  the  reportable  quantity  (RQ)  of  the  wastewater  wUl  be  included  on  the  "List  of 
Hazardous  Substances  and  Reportable  Quantities".  Depending  on  the  wastewater  characteristics, 
the  chemicals  may  be  expected  to  be  present  in  a  concentration  which  equals  or  exceeds  the 
concentration  corresponding  to  the  RQ  of  the  material  as  listed  in  49  CFR  §  171.9.  If  it  does  not 
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the  wastewater  does  not  meet  the  definition  of  a  miscellaneous  hazardous  materials  (Class  9).  The 
expected  chemical  makeup  of  the  wastewater  must  also  indicate  whether  it  does  or  does  not  exhibit 
the  characteristics  of  any  other  DOT  hazard  classes  listed  in  49  CFR  §  173.2. 

^OT  hazardous  materials  regulations  are  not  applicable  to  the  shipment  of  the  wastewater 
samples,  they  could  be  packaged  and  shipped  as  nonhazardous  materials.  Samples  should  be 
packed  securely  so  that  the  containers  will  not  break  and,  if  they  do  break,  the  liquid  will  be 
contained  and/or  absorbed  inside  the  shipping  container.  The  outside  shipping  container(s)  should 
be  labeled  with  This  End  Up"  labels  and  the  name  and  address  of  the  shipper  and  receiving 
laboratory. 

Sanqile  collection,  handling,  and  packaging  procedures  will  be  presented  in  the  Test  Plans.  All 
samples  shipped  to  off-site  labs  or  delivered  to  on-site  labs  will  be  accompanied  by  a  chain-of- 
custody  form  documenting  number  and  dates  of  samples  collected,  the  sample  identification 
numbers,  preservatives  added  (if  any),  and  required  analysis  to  be  conducted  on  each  sample.  The 
chain-of-custody  forms  will  be  signed  by  both  the  person  relinquishing  custody  and  the  person 
receiving  the  samples  as  well  as  space  for  the  receiver  to  indicate  their  condition. 


Compatibility  Segregation.  Materials  will  be  segregated  according  to  hazard  category: 


•  Physical  State:  Separate  solids  and  liquids. 

•  DOT  Hazard  Classification:  Determine  the  applicability  of  DOT  hazardous 
materials  regulations.  Segregate  materials  so  that  each  container  contains  only 
materials  of  one  DOT  hazard  class. 

•  Chemical  Compatibility:  Segregate  materials  that  will  react  chemically  with  each 

other.  For  example,  do  not  mix  reducers  with  oxidizers,  acids  with  bases,  etc.  At 
this  time,  incompatible  materials  are  not  expected  to  be  encountered. 

•  Flammable:  No  flammable  samples  are  expected.  However,  the  nature  and 
hazards  associated  with  the  specific  materials  to  be  handled  must  be  assessed 
during  the  implementation  of  the  next  phase  of  project  activity. 

Packaging.  Ensure  the  integrity  of  packaging  by  observing  the  following  guidelines: 

•  Laboratory  Requirements:  Package  materials  to  comply  with  the  requirements  of 
the  proposed  laboratory. 
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•  Leaks  and  Breakage:  Securely  close  containers  before  placing  in  an  outside 
container.  Position  containers  in  the  outside  container  so  that  they  do  not  touch  the 
outside  container  or  other  containers. 

•  Liquid  Sorbent:  Place  adequate  amounts  of  absorbent  material,  such  as  vermiculite 
or  "Solid-adsorb,"  to  properly  cushion  to  prevent  breakage  and  completely  absorb 
the  entire  liquid  contents  of  all  containers.  Containers  will  be  filled  with  absorbent 
before  closure.  Because  red  water  solids  may  present  an  explosive  hazard,  the 
receiving  laboratory  must  be  made  fully  aware  of  this  hazard  and  trained  as 
appropriate  to  handle  Class  A  explosives.  The  samples  must  be  packaged  and 
shipped  in  accordance  with  applicable  Army,  Department  of  Transportation,  and 
U.S.  Environmental  Protection  Agency  regulations  for  reactive  hazardous  wastes 
and  Class  A  explosives. 

•  Sample  Preservation  to  4°C:  Cool  the  samples  to  4“C  prior  to  placing  in  the 
shipping  container.  Place  sufficient  pre-firozen  gel-filled  ice  packs  in  the  sample 
container  to  keep  the  samples  at  4®C  until  the  container  arrives  at  the  laboratory. 

•  Chain-of-Custody:  All  samples  will  be  accompanied  by  a  chain-of-custody  form 
documenting  number  and  dates  of  samples  collected,  the  sample  identification 
numbers,  preservatives  added  (if  any),  and  required  analysis  to  be  conducted  on 
each  sample.  The  chain-of-custody  forms  will  be  signed  by  both  the  person 
relinquishing  custody  and  the  person  receiving  the  samples  as  well  as  space  for  the 
receiver  to  indicate  their  condition. 

Inventory  and  Labels.  Prepare  an  inventory  for  each  container  packaged  and  transported  from 
the  facility.  Label  each  package  with  the  following  types  of  information: 

•  Type  of  sample 

•  Date 

•  Inner  packs 

‘  •  Location 

•  Shipper's  name 

•  Destination. 

San^le  containers  will  be  labeled  with  the  following  information: 

•  Sampler's  name 

•  Sample  type 

•  Sample  location 

•  Sample  preservative. 
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3.4  CBC  Job  Hazard  Assessment 

This  initial  job  hazard  assessment  identifies  potential  safety,  health,  and  environmental  hazards 
when  conducting  the  CBC  pilot  tests  and  provides  for  the  protection  of  personnel,  the  community^ 
and  the  environment.  Because  of  the  con:q)lexity  and  constant  change  of  environmental  projects, 
supervisors  must  continually  inspect  the  work  site  to  identify  hazards  which  may  harm  site 
personnel,  the  community,  or  the  environment.  The  TOC  Project  Engineer  must  be  aware  of 
these  changing  conditions  and  discuss  them  with  the  TOC's  Health  &  Safety  Manager,  host 
fecility's  Director  of  Safety,  and  the  host  facility's  Project  Engineer.  The  TOC  Project  Engineer 
will  keep  supervisors  for  any  subcontractors  informed  of  the  changing  conditions.  The  Health  & 
Safety  Manager  will  prepare  addenda  (see  Appendix  A),  as  necessary,  to  change  the  job  safety 
analysis  and  associated  hazard  controls. 

Additional  information  on  hazards  associated  with  the  operation  of  the  CBC  is  presented  in  the 
CBC  Conceptual  Design  Report  and  excerpted  in  Appendix  D. 

3.4. 1  General  Hazard  Information 

This  section  discusses  the  hazards  that  are  anticipated  to  be  encountered  during  operation  of  the 
CBC  to  bum  red  water.  The  potential  hazards  associated  with  operation  of  the  CBC  include 
chemical  and  physical  hazards.  Chemical  hazards  were  previously  presented  in  Section  3.2; 
therefore,  the  following  discussion  focuses  on  physical  hazards  and  activity-specific  hazards. 

Several  physical  hazards  are  expected  to  be  encountered  during  field  activities.  These  hazards  are 
similar  to  those  associated  with  any  mechanical  project.  These  hazards  include  those  due  to  poor 
housekeeping,  equipment  operation,  the  use  of  hand  and  power  tools,  handling  and  storage  of 
fuels,  and  use  of  electrical  power.  Specifically,  these  are: 

•  Noise  hazards 

•  Heat  stress 

•  Cold  stress 

•  Bum  hazards 

•  Explosion  hazards 

•  Fire  hazards 

•  Confined  space  entries. 

The  safety  program  for  these  physical  hazards  is  presented  in  Section  4  of  this  H&S  Plan.  It 
should  be  noted  that  the  surface  of  the  CBC  will  be  more  than  300°F.  Therefore,  there  is  a  real 
bum  hazard.  Other  hot  spots  may  be  the  ash,  the  baghouse,  the  fans,  the  stack,  and  all  duct  work. 
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Burns  can  be  prevented  by  avoiding  contact  with  hot  surfaces  and  by  using  the  proper  protective 
equipment  when  working  on  or  near  hot  surfaces.  Further,  the  auxiliary  fuel  for  the  CBC  will 
be  natural  gas.  To  prevent  an  explosive  buildup  of  natural  gas  in  the  CBC  the  following  will  be 
observed: 

•  All  auxiliary  fiiel  valves  will  be  installed  in  a  double  block  and  bleed  manner 

•  CBC  will  be  purged  with  air  before  the  burner  is  started 

•  CBC  temperature  will  be  above  13(X)°F  before  auxiliary  fuel  is  fed  directly  to  the 
CBC 

•  Flame  sensor  will  monitor  the  flame  whenever  a  burner  is  in  operation. 

High  temperature  in  the  baghouse  could  cause  the  bags  to  catch  fire.  To  prevent  this  problem, 
the  temperature  of  the  gases  before  the  baghouse  will  be  continuously  monitored  and  if  the 
temperature  exceeds  the  manufacturer's  recommended  maximum  temperature,  the  auxiliary  fuel 
will  be  cut  off. 

The  following  sections  provide  an  initial  analysis  of  the  likelihood  of  exposure  to  chemical  and 
physical  hazards  and  the  risks  associated  with  those  exposures. 

3.4.1. 1  CBC  Installation 

The  likelihood  of  exposure  to  chemical  hazards  is  anticipated  to  be  low,  and  the  associated  risk 
is  low. 

The' likelihood  of  exposure  to  physical  hazards  is  anticipated  to  be  low  to  moderate.  Heavy 
equipment  operation  and  working  at  elevated  locations  pose  moderate  hazards  during  CBC 
installation.  Other  anticipated  physical  hazards  include  noise,  electrical  hazards,  pinch  points, 
heavy  lifting,  fuel  handling,  and  heat  stress.  Control  measures  that  will  be  employed  to  reduce 
the  potential  risk  of  exposure  include  properly  maintained  heavy  equipment,  employee  training 
to  recognize  physical  hazards,  and  adherence  to  the  heat  and  cold  stress  guidelines  contained  in 
the  H&S  Plan. 

3.4.1. 2  Performance  Testing 

During  the  performance  test,  samples  of  the  red  water  will  be  analyzed.  The  red  water  may  be 
spiked  with  organic  chemicals  and  heavy  metals,  which  present  potential  inhalation  and  skin 
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contact  hazards  during  the  addition  and  subsequent  sample  handling  activities.  Control  measures 
that  can  be  employed  to  significantly  reduce  the  potential  risk  of  exposure  include  enclosed  mbcing 
and  the  use  of  PPE. 

The  likelihood  of  eiqiosure  to  physical  hazards  is  anticipated  to  be  low  to  moderate.  Equipment 
operation  and  material  handling  activities  pose  low  hazards  during  trial  bum  preparation  activities. 
Other  physical  hazards  include  heavy  lifting,  noise,  electrical  hazards,  fire,  and  elevated  work 
areas.  Control  measures  that  should  be  used  to  reduce  the  potential  risk  of  exposure  include 
proper  equipment  maintenance,  trained  operators,  grounding  and  bonding  during  liquid  transfer, 
adherence  to  lock-out/tag-out  procedures,  and  utilization  of  proper  tie-off  procedures. 

3.4.1. 3  Maintenance  Operations 

The  likelihood  of  exposure  to  chemical  hazards  during  maintenance  activities  is  anticipated  to  be 
low.  The  area  of  concern  for  this  analysis  is  from  the  feed  port  to  the  stack.  All  red  water  that 
enters  the  CBC  will  be  combusted,  so  red  water  (and  its  constiments)  will  not  be  present  in  the 
CBC  during  maintenance  operations.  A  separate  analysis  of  maintenance  of  the  waste  feed  system 
should  be  considered,  but  this  is  beyond  the  scope  of  this  document. 

The  likelihood  of  exposure  to  physical  hazards  is  anticipated  to  be  low  to  moderate.  The  risk 
associated  with  exposure  to  these  agents  is  moderate,  based  upon  the  potential  for  serious  injury 
from  electrical  hazards,  pinch  points,  and  moving  equipment.  Control  measures  that  will  be 
employed  to  reduce  the  potential  risk  of  exposure  include  employee  training  and  the  preparation 
of  site-specific  standard  operating  procedures  (SOP).  Examples  of  these  procedures  include: 

•  Lockout/tagout  procedure 

-  •  Confined  space  entry 

•  Welding,  cutting,  and  other  hot  work  in  hazardous  locations 

•  Isolation  of  and  entry  into  the  CBC. 

3.4.1. 4  Operation  of  the  CBC 

A  variety  of  chemical  and  physical  hazards  are  associated  with  the  operation  of  the  CBC.  The 
primary  control  measures  include  good  engineering  design,  employee  training,  and  the  preparation 
of  site-specific  SOPs. 

The  likelihood  of  exposure  to  chemical  hazards  during  routine  operations  is  low  and  should  be 
limited  to  exposure  during  sampling  of  the  waste  feed  and  the  ash. 
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The  likelihood  of  exposure  to  physical  hazards  is  anticipated  to  be  low  to  moderate.  Hazards 
addressed  in  the  SOPs  will  include  noise,  electrical  hazards,  work  at  elevations,  slip/trip  hazards, 
pinch  points,  and  hot  surfaces. 

Either  a  task-specific  hazard  analysis  or  an  SOP  should  be  developed  prior  to  starting  a  particular 
task. 

3.4.2  Sample  Collection 

Sample  collection  and  handling  will  involve  the  same  considerations  discussed  in  Section  3.3.2. 

3.4.3  Packaging  and  Transporting 

Sample  packaging  and  transport  will  involve  the  same  considerations  discussed  in  Section  3.3.3. 

3.5  Control  of  Hazardous  Energy  Sources 

Hazards:  Energy  used  to  power  the  equipment  for  this  treatability  study  is  anticipated  to  include 
electricity,  compressed  air,  hydraulic  pressure,  and  others  is  hazardous  due  to  the  unexpected 
startup  of  equipment.  Appropriate  procedures  must  be  followed  during  equipment  repair  or 
adjustment. 

Controls:  A  program  to  control  hazardous  energy  (including  lockout/tagout  provisions)  should 
be  implemented  prior  to  the  start  of  operations.  This  program  should  be  consistent  with  the 
OSH  A  standard  29  CFR  1910.147  (control  of  hazardous  energy  sources)  and  Section  12  of  the 
US  Army  Corps  of  Engineers  Safety  and  Health  Requirements  Manual  (EM  385-1-1).  Elements 
of  this  program  shall  include  a  hazardous  energy  control  plan,  lockout-tagout  devices,  training  of 
affedted  personnel  and  periodic  inspections  of  the  work  area.  An  example  of  an  energy  control 
plan  is  included  in  Appendix  E. 

3.6  Contined  Spaces 

Hazards:  Potential  for  entry  into  confined  spaces  in  or  near  the  project  site.  A  permit-required 
confined  space  is  a  space  that: 

•  Contains  or  has  the  potential  to  contain  a  hazardous  atmosphere 

•  Contains  a  material  that  has  a  potential  for  engulfing  an  entrant 

•  Is  configured  such  that  an  entrant  could  be  trapped  or  asphyxiated 

•  Contains  any  other  safety  or  health  hazard. 
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Controls:  A  confined  space  program  consistent  with  the  OSHA  confined  space  standard  29  CFR 
1910.146  shall  be  implemented.  All  permit-required  confmed  spaces  in  or  near  the  project  site 
must  be  labeled  or  identified  as  such.  Specifically,  a  sign  reading  "DANGER--PERMIT- 
REQUIRED  CONFINED  SPACE,  DO  NOT  ENTER"  should  be  posted  at  the  entrance  to  any 
confined  space. 

Before  entry  into  a  permit-required  confined  space,  a  permit  must  be  obtained  from  the  site  H&S 
officer.  Only  properly  trained,  authorized  entrants  may  enter  a  confined  space.  A  properly 
trained  attendant  must  monitor  the  entrant  from  outside  of  the  confined  space.  The  appropriate 
PPE  must  be  worn  by  the  entrant  and  available  for  the  rescue  service. 

K  confined  space  entries  are  necessary  during  the  project,  all  site  personnel  will  be  informed  of 
the  location  of  confined  spaces  in  the  project  site  and  the  requirements  involved  with  confined 
space  entry.  A  permit-required  confined  space  decision  flowchart  is  included  in  Appendix  F,  to 
be  used  as  a  supplement  to  the  written  confmed  space  program  at  the  host  facility. 

3.7  Hazardous  and  Toxic  Materials 

This  section  lists  the  currently  known  and  anticipated  hazards  associated  with  materials  that  are 
likely  to  be  used  or  encountered  during  the  demonstrations  (Table  3-4).  The  TOC  Health  & 
Safety  Manager  should  update  this  section  as  information  becomes  available  during  the 
inq)lementation  of  this  project.  The  TOC's  On-site  H&S  Representative  will  ensure  that  MSDSs 
for  all  hazardous  and  toxic  materials  are  include  in  the  revised  H&S  Plan  prior  to  commencement 
of  mobilization  activities.  Copies  of  the  H&S  Plan  and  a  complete  set  of  MSDSs  will  be 
maintained  on  site  by  the  TOC's  On-site  H&S  Representative. 

No  more  than  25  gallons  of  flammable/  combustible  chemicals  shall  be  stored  on  site  at  any  time 
without  the  use  of  a  flammable  storage  cabinet.  Only  compatible  materials  shall  be  stored 
together.  Calibration  gases  and  chemicals  are  to  be  stored  in  an  area  with  limited  traffic. 
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Table  3-1  Available  Characteristics  of  Red  Water 


Parameter 

Unit 

Concentration/Range 

Chemical  Oxygen  Demand 

mg/L 

65,000  - 120,000 

Total  Solids 

15-30 

Specific  Gravity 

NA 

1.1 

Nominal  Solids  Heat  Value 

BTU/lb 

3,200 

Suspended  Solids 

mg/L 

32 

pH 

S.U, 

7-9.7 

Soluble  Chloride 

mg/L 

70 

Total  Kjeldahl  Nitrogen 

mg/L 

11,129 

Nitrate  Nitrogen 

mg/L 

1,739 

Nitrite  Nitrogen 

mg/L 

6,788 

Ammonia  Nitrogen 

mg/L 

150 

Metals 

mg/L 

Calcium 

39  -  346 

Iron 

4.9  -  307 

Magnesium 

25-90 

Potassium 

42 

Aluminum 

2.1  -  10 

Chromium 

0.14-4.9 

Barium 

0.22  -  3.0 

Copper 

2.3 

Cadmium 

0.7 

Silver 

0.4 

Zinc 

6.4 

•  Solids  analysis  provided  on  Table  3-2 


Source:  (PEI,  1990) 
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Table  3-2  ATailable  Data  on  the  Composition  of  Red  Water  Solids 


Parameter 

Weight  Percent 

Inorganic  Salts 

Na2S03-Na2S04 

32.3 

NaN02  (sodium  nitrite) 

11.2 

NaN03  (sodium  nitrate) 

1.5 

NaHS-Na2S  (sodium  sulfide) 

may  be  present 

Sodium  bicarbonate/carbonate 

may  be  present 

Subtotal  Inorganic  Salts 

45 

Nitrobodies 

Sodium  sulfonate  of  2,4,5  TNT 

22.7 

a-TNT-Sellite  complex 

16.2 

Sodium  sulfonate  of  2,3,4  TNT 

9.6 

Sodium  sulfonate  of  2,3,5  TNT 

2.0 

Sodium  sulfonate  of  2,3,6  TNT 

trace 

2,4,6-TNBA  (trinitrobenzoic  acid)  Na  salt 

1.0 

White  compound  sodium  salf 

1.0 

TNBAL-bisulfite  addition  compound  (trinitrobenzaldehyde) 

1.0 

TNBOH  (trinitrobenzyl  alcohol) 

1.0 

Sodium  nitroformate 

0.5 

3,5-DNBA  (dinitrobenzoic  acid)  Na  salt 

trace 

2,3-DNBA  (dinitrobenzoic  acid)  Na  salt 

trace 

TNB  (trinitrobenzene)-Sellite  complex 

trace 

Dissolved  2,4-DNT  (dinitrotoluene) 

trace 

Dissolved  a-TNT  (trinitrotoluene) 

trace 

Subtotal  Nitrobodies 

55 

•  "White  compound"  is  believed  to  be  2,2-dicarboxy-3,3,"5,5"-tetramtroazoxybenzene 
Source;  (PEI,  1990) 
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Table  3-3  Analytical  Results  from  Bench-Scale  WAO  Autoclave  Tests 


Results  of  the  WAO  of  Diluted  Red  Water  (1 : 1 00)  at  Pq:  = 

19  psi  (@25®C)  as  a  Function  of  Temperature 

Parameter 

Test  Run  No. 

Operational  Conditions 

Raw 

(1:100) 

1 

2 

3 

4 

5 

Set  Temp.  {S.T.)®C 

200 

230 

260 

290 

320 

Pv, .  psi 

225 

406 

680 

1079 

1638 

Po2  at  S.T.,  psi 

30 

32 

34 

36 

38 

Px  at  S.T.,  psi 

255 

438 

714 

1115 

1676 

Actual  Pj,  psi 

240-260 

420-430 

700-740 

1125-1130 

1650-1700 

Actual  T,  * **C 

198-205 

228-232 

258-264 

290-291 

320-322 

pH,  unit 

7.12 

5.10 

5.24 

4.46 

5.43 

5.64 

Solids,  mg/L 

TS 

3087 

2647 

2353 

2087 

1973 

1893 

TVS 

1353 

1007 

680 

440 

267 

160 

FS 

1734 

1640 

1673 

1647 

1706 

1733 

TVS/TS,  % 

44 

38 

29 

21 

14 

8 

Inorganic  Salts,  mg/L 

NOj* 

278 

BDL’ 

BDL 

BDL 

BDL 

BDL 

NO3* 

17 

129 

147 

202 

228 

198 

SO3 

35 

BDL 

BDL 

BDL 

BDL 

BDL 

so,^- 

378 

999 

1103 

1163 

1235 

1243 

Organic  Content,  mg/L 

Acetic  Acid 

BDL 

13 

31 

50 

52 

44 

COD 

816 

418 

238 

118 

52 

18 

TOC 

454 

317 

225 

147 

75 

35 

Nhrobodies 

NB 

BDL 

0.07 

0.03 

0.16 

0.17 

0.25 

a-TNT 

.  0.80 

0.14 

0.11 

0.11 

0.04 

0.03 

2,4.DNT 

0.17 

0.24 

0.15 

0.06 

0.08 

0.04 

2,6-DNT 

0.02 

0.81 

0.90 

0.37 

BDL 

BDL 

1,3,5-TNB 

1.46 

5.33 

0.94 

0.33 

0.25 

o.n 

*  BDL  -  below  detection  limit 

**  Estimated  values 
Source:  (Phull,  1992) 
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Table  3-3  (continued) 


Results  of  the  WAO  of  Diluted  Red  Water  (1 :100)  at  Poj  = 

19  psi  (@25®C)  as  a  Function  of  Temperature 

Parameter 

Test  Run  No. 

Raw 

1 

2 

3 

4 

5 

13-DNB 

0.05 

8.12 

23.70 

20.18 

16.74 

2.51 

DNTS” 

2,4-DNT-3-S03Na 

42.0 

39.1 

33.7 

28.6 

8.4 

BDL 

2,4.DNT-5-S05Na 

Operational  Conditions 

28.0 

(1:100) 

24.9 

9.8 

BDL 

BDL 

BDL 

Set  Temp.  (S.T.)  ®C 

200 

230 

260 

290 

320 

Pv,.psi 

225 

406 

680 

1079 

1638 

Po2  at  S.T.,  psi 

143 

152 

161 

170 

179 

Pt  at  S.T.,  psi 

368 

558 

841 

1249 

1817 

Actual  Pt,  psi 

350-360 

530-550 

790-820 

1200-1220 

1750-1760 

Actual  T,  ®C 

200-201 

230-231 

259-261 

290-291 

320-322 

pH,  unit 

7.10 

3.37 

3.41 

3.27 

3.13 

3.05 

Solids,  mg/L 

TS 

3147 

2420 

2290 

1989 

1833 

1773 

TVS 

1347 

867 

693 

393 

247 

127 

FS 

1800 

1553 

1607 

1596 

1586 

1646 

TVS/TS,  % 

43 

36 

30 

20 

13 

7 

Inorganic  Salts,  mg/L 

NOj* 

291 

BDL* 

BDL 

BDL 

BDL 

BDL 

nqV 

17 

230 

275 

271 

338 

336 

SOj'- 

35 

BDL 

BDL 

BDL 

BDL 

BDL 

S04 

360 

1001 

1068 

1160 

1208 

1216 

Organic  Content  mg/L 

COD 

800 

278 

178 

72 

30 

8 

TOC 

495 

255 

228 

112 

72 

30 

Nitrobodies 

1  NB 

BDL 

BDL 

0.11 

0.06 

0.10 

0.13 

*  BDL  -  below  detection  limit 
♦*  Estimated  values 
Source:  (Phull,  1992) 


322243/Draft-Fmal  Red  Water  H&SP/10-95/lii 


3-18 


Table  3-3  (continued) 


Results  of  the  WAO  of  Diluted  Red  Water  (1 : 100)  at  Pqj  = 

19  psi  (@25°C)  as  a  Function  of  Temperature 

Parameter 

Test  Run  No. 

Raw 

1 

2 

3 

4 

5 

a-TNT 

0.79 

0.16 

0.17 

0.11 

0.06 

0.01 

2,4-DNT 

0.18 

0.25 

0.35 

0.07 

0.05 

0.01 

2,6-DNT 

0.02 

0.49 

0.72 

0.36 

BDL 

BDL 

U,5-TNB 

1.35 

12.31 

3.74 

0.91 

0.83 

0.32 

U-DNB 

0.04 

7.02 

21.50 

21.33 

17.55 

5.68 

DNT  sulfonates** 

2,4-DNT-3-S03Na 

42.0 

38.6 

32.3 

25.6 

10.9 

BDL 

2,4-DNT-5-S03Na 

Operational  Conditions 

28.0 

(1:100) 

22.2 

17.4 

BDL 

BDL 

BDL 

Set  Temp.  (S.T.) 

200 

230 

260 

290 

320 

Pvf ,  psi 

225 

406 

680 

1079 

1638 

Po2  at  S.T.,  psi 

302 

321 

340 

359 

378 

Pt  at  S.T.,  psi 

527 

727 

1020 

1438 

2016 

Actual  Pj,  psi 

480-520 

680-720 

980-1020 

1380-1400 

1900-1940 

Actual  T, 

199-201 

229-231 

259-261 

290-291 

318-321 

pH,  unit 

7.50 

3.22 

3.23 

3.11 

3.00 

2.98 

Solids,  mg/L 

TS 

3284 

2784 

2646 

2278 

2216 

2128 

TVS 

1522 

1032 

834 

422 

362 

268 

FS 

1762 

1752 

1812 

1856 

1854 

1860 

TVSyTS,  % 

46 

37 

32 

19 

16 

13 

Inorganic  Salts,  mg/L 

NO/ 

236 

BDL* 

BDL 

BDL 

BDL 

BDL 

NOj* 

18 

307 

331 

339 

334 

314 

so,'- 

35 

BDL 

BDL 

BDL 

BDL 

BDL 

so,'- 

391 

1071 

1104 

1223 

1263  . 

1326 

•  BDL  -  below  detection  limit 

**  Estimated  values 
Source:  (Phull,  1992) 
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Table  3-3  (continued) 


Results  of  the  WAO  of  Diluted  Red  Water  (1 :100)  at  P02  = 

19  psi  (@25®C)as 

a  Function  of  Temperature 

Parameter 

Test  Run  No. 

Raw 

1 

2 

3 

4 

5 

Organic  Content,  mg/L 

COD 

830 

275 

175 

79 

60 

38 

TOC 

477 

275 

224 

115 

71 

50 

1  Nitrobodies 

NB 

BDL 

0.09 

0.01 

0.06 

0.08 

0.13 

a-TNT 

0.67 

0.22 

0.40 

0.41 

0.11 

BDL 

2,4-DNT 

0.24 

0.42 

0.47 

0.51 

0.03 

0.02 

2,6-DNT 

0.02 

0.56 

0.78 

0.60 

BDL 

BDL 

1,3,5-TNB 

1.84 

19.92 

5.47 

0,92 

0.36 

0.35 

1,3-DNB 

0.05 

8.32 

16.67 

15.93 

14.16 

10.04 

DNT  sulfonates* ** 

2,4-DNT.3-S03Na 

42.0 

31.1 

29.4 

23.1 

8.8 

BDL 

2,4-DNT-5-SO,Na 

28.0 

20.2 

15,1 

BDL 

BDL 

BDL 

*  BDL  -  below  detection  limit 

**  Estimated  values 
Source:  (Phull,  1992) 
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Table  3-4  Chemical  Hazards 
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Calcium  (as  White  or  grey-white  Inhalation,  Irritation  of  skin,  Hush  skin,  eyes  URT,  skin,  5  mg/m’  2  mg/m- 

calcium  oxide)  lumps  or  granular  Ingestion,  Contact  eyes,  URT,  and  with  copious  eyes 

powder  odorless  gastrointestinal  amounts  of 

caustic  tract  water;  remove  to 

_ fresh  air 
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Table  3-4  (continued) 
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Chemical  Physical  Routes  of  Exposure  ACGIH  TLV 

Name _ Characteristics _ Exposure _ Symptoms _ First  Aid _ Target  Organs  OSHA  PEL*  TWA  [STEL]‘ 

Sodium  Nitrite  Pale  yellow  Inhalation,  Irritation  of  skin.  Flush  skin,  eyes  URT,  skin.  None  None 
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Table  3-4  (continued) 
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From  Hazard  Information  Provided  by  the  Army  on  Other  Explosives 
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a  OSHA  Permissible  Exposure  Limit  (PEL) 

b  ACGIH  Threshold  Limit  Value  (TLV)  Time-weighted  Average  (TWA)  Short-term  Exposure  Limit  (STEL) 
c  NIOSH  Immediately  Dangerous  to  Life  or  Health 


Table  3-4  (continued) 
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NIOSH  Immediately  Dangerous  to  Life  or  Health 


Table  3-4  (continued) 
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NIOSH  Immediately  Dangerous  to  Life  or  Health 


4.0  Safety  Program 


The  following  work  practices  will  be  observed  during  all  site  activities. 

4.1  General  Practices 

•  At  least  one  copy  of  this  H&S  Plan  shall  be  available  at  the  project  site  in  a 
location  readily  available  to  all  personnel. 

•  Contaminated  protective  equipment,  such  as  gloves,  clothing,  hoses,  boots,  etc., 
shall  not  be  removed  from  the  work  area  until  it  has  been  cleaned  or  properly 
packaged  and  labeled. 

•  Legible  and  understandable  precautionary  labels  which  comply  with  the  hazard 
communication  standard  shall  be  affixed  prominently  to  all  containers  of 
contaminated  scrap,  waste,  debris,  and  clothing. 

•  Removal  of  contaminated  residue  from  protective  clothing  or  equipment  by 
blowing,  shaking,  or  any  other  means  that  disperse  contaminants  into  the  air  is 
prohibited. 

•  No  food  or  beverages  shall  be  present  or  consumed  in  the  regulated  area. 

•  No  tobacco  products  shall  be  present  or  used  in  the  regulated  area. 

•  Contact  lenses  shall  not  be  worn  in  the  regulated  area  during  any  operation 

involving  the  potential  contact  with  chemicals. 

•  Cosmetics  shall  not  be  applied  within  the  regulated  area. 

•  Contaminated  materials  shall  be  stored  in  tightly  closed  containers,  in 
well-ventilated  areas. 

•  Containers  and  equipment  shall  be  moved  only  with  the  proper  equipment,  and 
shall  be  secured  to  prevent  dropping  or  loss  of  control  during  transport. 

•  Emergency  equipment  shall  be  located  in  readily  accessible  locations  that  will 
remain  minimally  contaminated  in  an  emergency. 

•  No  single  person  may  lift  more  than  60  pounds. 

•  All  crew  personnel  on  site  shall  use  the  buddy  system  (working  in  pairs  or  teams). 

If  protective  equipment  or  noise  levels  impair  communications,  then  prearranged 
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hand  signals  shall  be  used  for  communication.  Visual  contact  shall  be  maintained 
between  crew  members  at  all  times,  and  crew  members  must  observe  each  other 
for  signs  of  toxic  exposure.  Indication  of  adverse  effects  include,  but  are  not 
limited  to; 

Changes  in  complexion  and  skin  coloration 
Changes  in  coordination 
Changes  in  demeanor 

Excessive  salivation  and  pupillary  response 
Changes  in  speech  pattern. 

Employees  shall  inform  their  partners  or  fellow  team  members  of  nonvisible  effects 
of  overexposure  to  toxic  materials.  The  symptoms  of  such  overexposure  may 
include: 

Headaches 
Dizziness 
Nausea 
Blurred  vision 
Cramps 

Irritation  of  eyes,  skin,  or  respiratory  tract. 

•  Visitors  to  the  site  shall  abide  by  the  following: 

Visitors  shall  be  cautioned  to  avoid  skin  contact  with  wastewater  or 
suspected  contaminated  surfaces. 

Visitors  requesting  to  observe  work  must  wear  all  appropriate  PPE  prior 
to  entry.  If  respiratoiy  protective  devices  are  necessary,  visitors  who  wish 
to  enter  the  contaminated  zone  must  produce  evidence  that  they  have  had 
a  complete  physical  examination,  training,  and  have  been  fit  tested  for  a 
respirator  within  the  past  12  months. 

Visitor  inspection  in  the  test  area  shall  be  at  the  discretion  of  the  TOC 
Project  Engineer. 


4.2  Fall  Protection 

Laiklers  will  be  ascended  and  descended  facing  the  ladder,  with  both  hands  free.  Tools,  supplies, 
and  equipment  will  be  raised  and  lowered  by  rope,  not  carried  while  traversing  the  ladder. 
Ladder  safety  as  outlined  in  OSHA  standard  29  CFR  1910.25  through  1910.27  shall  be  followed. 
All  ladders  used  shall  be  type  A1  for  extra  heavy  duty  service.  All  work  above  the  floor  will  be 
from  a  secure  platform.  If  more  than  6  feet  above  the  floor,  the  workers  will  be  protected  from 
falling  by  use  of  a  safety  harness  (Class  HI)  life  belt  and  lanyard  or  standard  guardrail.  Scaffolds 
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will  be  ascended  by  a  secure  ladder.  All  scaffolds  will  be  inspected  at  the  beginning  of  each  work 
shift. 

4.3  Test  Materials,  Equipment,  and  Drum  Handling 

Mechanical  handling  equipment  will  be  used  to  lift  or  move  equipment  and  drums.  Drums  used 
to  receive  waste  generated  by  site  activities  will  be  properly  labeled  and  removed  from  the  site 
using  proper  drum  handling  equipment  and  techniques.  Loading  and  unloading  of  vehicles  will 
be  performed  by  site  personnel  using  hydraulic  lift  gates  on  equipment  if  a  loading  dock  is  not 
available.  Dollies  and  forklifts  with  specially  designed  handling  equipment  will  be  used  to  move 
equipment  and  drums.  Mechanical  handling  equipment  shall  be  used  only  by  trained  personnel. 
In  addition,  the  following  procedures  shall  be  followed: 

•  The  quantity  of  unknown  material  tested  will  be  no  larger  than  necessary  to 
adequately  perform  the  test. 

•  Containers  will  be  opened  in  a  manner  to  minimize  the  likelihood  of  spray  or 
splash  in  the  direction  of  people  close  to  the  container. 

4.4  Heat  and  Cold  Illness  Prevention 

Since  project  operations  may  be  performed  outdoors  and  with  the  use  of  chemical  impermeable 
clothing,  heat  and  cold  induced  illnesses  are  possible.  The  following  subsections  describe  heat 
and  cold  stress  symptoms  and  prevention  procedures. 

4.4.1  Heat  Stress 

Heat  stress  is  a  significant  potential  hazard  associated  with  the  use  of  protective  equipment  in  hot 
weather  environments.  The  signs  and  symptoms  of  heat  stress  and  the  physiological  monitoring 
requirements  are  discussed  below. 

Heat  Stress  Monitoring.  Heat  stress  is  caused  by  a  number  of  interacting  factors,  including 
environmental  conditions,  clothing,  workload,  and  individual  characteristics.  Extreme  hot 
weather  can  cause  physical  discomfort,  loss  of  efficiency,  or  personal  injury. 

Individuals  vary  in  their  susceptibility  to  heat  stress.  Factors  that  may  predispose  individuals  to 
heat  stress  include: 

•  Lack  of  physical  fimess 

•  Insufficient  acclimation 

•  Age 
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•  Dehydration 

•  Obesity 

•  Alcohol  and/or  drug  use 

•  Medical  conditions 

•  Infection 

•  Sunburn 

•  Diarrhea 

•  Chronic  disease. 


Reduced  work  tolerance  and  the  increased  risk  of  heat  stress  are  directly  influenced  by  the  amount 
and  type  of  PPE  worn.  PPE  adds  weight  and  bulk,  severely  reduces  the  body's  normal  heat 
exchange  mechanisms  (evaporation,  convection,  and  radiation),  and  increases  energy  expenditure. 


Signs  and  Symptoms  of  Heat  Stress.  If  normal  body  temperature  fails  to  be  maintained  because 
of  excessive  heat,  a  number  of  physical  reactions  can  occur  ranging  from  mild  to  fatal.  Heat- 
related  problems  include: 

•  Heat  Rash  -  caused  by  continuous  exposure  to  heat  and  humidity  and  aggravated 
by  chafing  clothes.  Heat  rash  decreases  the  body's  ability  to  tolerate  heat,  as  well 
as  being  a  nuisance. 

•  Heat  Cramps  -  caused  by  profuse  perspiration  with  inadequate  fluid  intake.  Heat 
cramps  cause  painful  muscle  spasms  and  pain  in  the  extremities  and  abdomen. 

•  Heat  Exhaustion  -  caused  by  increased  stress  on  various  organs  to  meet  increased 
demand  to  cool  the  body.  Heat  exhaustion  causes  shallow  breathing;  pale,  cool, 
moist  skin;  profuse  sweating;  and  dizziness.  Heat  exhaustion  can  be  alleviated  by 
promptly  moving  the  affected  individual  to  a  cool  place  to  lie  down  and  providing 
cool  fluids  to  drink. 

•  Heat  Stroke  -  the  most  severe  form  of  heat  stress.  Heat  stroke  symptoms  include 
hot,  dry  skin;  no  perspiration;  nausea;  dizziness;  confusion;  strong,  rapid  pulse; 
and  coma.  The  body  must  be  cooled  immediately  to  prevent  severe  injury  or 
death.  Relief  is  possible  only  by  emergency  measures  that  quickly  reduce  body 
temperature  to  avoid  irreparable  damage  to  the  body. 


Ffat  Stress  Prevention.  One  or  more  of  the  following  practices  will  help  reduce  the  probability 
of  succumbing  to  heat  stress: 

•  Provide  plenty  of  liquids  to  replace  the  body  fluids  lost  by  perspiration.  Fluid 
intake  must  be  forced  because,  under  conditions  of  heat  stress,  the  normal  thirst 
mechanism  is  not  adequate  to  bring  about  a  voluntary  replacement  of  lost  fluids. 
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•  Provide  cooling  devices  to  aid  natural  body  ventilation;  however,  these  devices  add 
weight  and  should  be  balanced  against  worker  comfort. 

•  If  possible,  install  mobile  showers  or  hose-down  facilities  to  reduce  body 
temperature. 

•  If  possible,  provide  cool  protective  clothing. 

•  If  possible,  conduct  field  operations  in  the  early  morning. 

•  Acclimate  workers  to  heat  conditions  when  field  operations  are  conducted  during 
hot  weather. 

•  Train  personnel  to  recognize  the  signs  and  symptoms  of  heat  stress  and  its 
treatment. 

•  Rotate  personnel  to  various  job  duties  if  possible. 

•  Provide  shade  or  shelter  to  relieve  personnel  of  exposure  to  the  sun  during  rest 
periods. 


Individuals  succumbing  to  the  symptoms  of  heat  stress  will  notify  the  site  H&S  officer.  Early 
detection  and  treatment  of  heat  stress  will  prevent  further  serious  illness  or  injury  and  lost  work¬ 
time.  Proper  and  effective  heat  stress  treatment  can  prevent  the  onset  of  more  serious  heat  stroke 
or  exhaustion  conditions.  Individuals  having  progressed  to  heat  exhaustion  or  heat  stroke  become 
more  sensitive  and  predisposed  to  additional  heat  stress  situations. 

Physiological  Monitoring.  Ambient  temperature  and  other  environmental  factors  provide  basic 
guidelines  to  implement  work/rest  periods.  However,  because  individuals  vary  in  their 
susceptibility  to  heat  stress,  physiological  monitoring  will  be  used  to  regulate  each  individual's 
response  to  heat  stress  when  ambient  temperatures  exceed  70  ®F.  Monitoring  frequency  will 
increase  as  ambient  temperature  increases.  The  three  physiological  parameters  that  each 
individual  will  monitor  are: 

•  Heart  Rate  -  each  individual  will  count  his/her  radial  (wrist)  pulse  for  30  seconds 
as  early  as  possible  in  the  first  rest  period.  If  the  heart  rate  of  any  individual  on 
the  sampling  team  exceeds  100  beats  per  minute  at  the  beginning  of  the  rest  period, 
then  the  work  cycle  will  be  decreased  >y  one-third.  The  rest  period  will  remain 
the  same. 
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•  Oral  Temperature  -  each  individual  will  measure  his/her  oral  temperature  with  a 
single-use  clinical  thermometer  for  1  minute  as  early  as  possible  in  the  first  rest 
period.  If  the  oral  temperature  exceeds  98.6T  at  the  beginning  of  the  rest  period, 
then  the  work  cycle  will  be  decreased  by  one-third.  The  rest  period  will  remain 
the  same. 

•  Body  Water  Loss  -  each  individual  will  weigh  his/her  self  before  starting  work  and 
at  the  end  of  each  work  shift. 

An  individual  is  not  permitted  to  return  to  work  if  his/her  oral  temperature  exceeds  100.4“F. 

Physiological  monitoring  information  will  be  recorded  on  the  Employee  Record  for  Heat  Stress. 
All  monitoring  will  be  performed  by  persons  with  a  minimum  of  current  Red  Cross  first-aid 
certification  and  individualized  training  to  recognize  the  symptoms  of  heat  stress.  The  site  H&S 
officer  will  specify  the  work  cycle  period  and  the  rest  cycle  period  based  on  heat  stress  monitoring 
as  per  1991-1992  ACGIH  Threshold  Limit  Values  (TLV). 

4.4.2  Cold  Stress 

At  certain  times  of  the  year,  workers  may  be  exposed  to  the  hazards  of  working  in  cold 
environments.  Potential  hazards  in  cold  environments  include  frostbite  and  hypothermia,  as  well 
as  slippery  working  surfaces,  brittle  equipment,  and  poor  judgement. 

To  minimize  the  risk  of  the  hazards  of  working  in  cold  environments,  workers  will  be  trained  to 
recognize  the  physiologic  responses  of  the  body  to  cold  stress. 

niyaologic  Response  to  Cold  Stress.  Personnel  who  are  exposed  to  temperatures  below  -10°F 
wilfi  wind  speeds  of  greater  than  5  miles  per  hour  (mph)  will  be  medically  certified  as  suitable  for 
such  exposure.  Employees  will  be  protected  from  exposure  to  cold  so  that  their  body  core 
ienq)erature  does  not  fall  below  98.6®F.  Lower  body  temperatures  result  in  reduced  alertness  and 
a  reduction  in  thought  processes  or  loss  of  consciousness. 

Pain  in  the  extremities  (i.e,  fingers,  toes,  ears,  and  nose)  may  be  the  first  signs  of  cold  stress, 
because  these  areas  have  high  surface  area-to-volume  ratios.  Uncontrollable  shivering  occurs 
during  exposure  to  cold  when  the  body  core  temperattfre  falls  below  95  “F.  This  syn^tom  should 
be  taken  as  a  sign  of  danger,  and  work  terminated  with  workers  moving  to  a  warm  environment. 
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Ambient  air  tenq>eratiire  and  the  velocity  of  the  wind  influence  the  development  of  a  cold  injury. 
Wind  chill  is  used  to  describe  the  chilling  effect  of  moving  air  in  combination  with  low 
temperature.  As  a  general  rule,  the  greatest  incremental  increase  in  wind  chill  occurs  when  a  5- 
mph  wind  increases  to  10  mph.  Additionally,  water  conducts  heat  240  times  faster  than  air. 
Thus,  the  body  cools  suddenly  when  chemical  protective  clothing  is  removed  and  clothing  beneath 
is  soaked  with  perspiration. 


Signs  and  Symptoms  of  Cold  Stress.  Local  injury  resulting  from  cold  is  included  in  the  generic 
term  "frostbite;"  however,  there  are  several  degrees  of  damage.  Cold-related  injuries  include: 

•  Frost  nip  or  incipient  frostbite  is  characterized  by  sudden  whitening  or  blanching 
of  the  skin. 

•  Superficial  frostbite  gives  the  skin  a  waxy  appearance  and  is  firm  to  the  touch,  but 
the  tissue  beneath  is  resilient.  Superficial  frostbite  can  be  treated  by  covering  the 
cheeks  with  warm  hands,  placing  frostbitten  fingers  beneath  the  armpit  next  to  the 
skin,  or  placing  frostbitten  feet  beneath  the  clothing  against  the  skin  of  a 
companion. 

•  Deep  frostbite  is  characterized  by  cold,  pale,  and  solid  tissues.  Deep  frostbite  is 
an  extremely  serious  injury  and  affected  individuals  will  seek  medical  attention. 

•  Systemic  hypothermia  is  caused  by  exposure  to  freezing  and  rapidly  dropping 
temperatures.  Hypothermia  symptoms  are  visually  exhibited  in  five  stages: 

Shivering 

Apathy,  listlessness,  sleepiness,  and  sometimes  rapid  cooling  of  the  body 
to  less  than  95.5 “F 

Unconsciousness,  glassy  stare,  slow  pulse,  and  slow  respiratory  rate 

Freezing  of  the  extremities 

Death. 


Cold  Stress  Prevention.  Prevention  of  frostbite  is  a  function  of  whole-body  protection: 

•  Adequate  insulated  clothing  should  be  worn  when  the  air  temperature  is  below 
40®F.  Insulated  coveralls,  thermal  socks,  long  underwear,  hard  hat  liners,  and 
other  cold-weather  gear  aid  in  the  prevention  of  hypothermia. 
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•  Warm  break  areas  and  drinks  (no  caffeinated  coffee)  aid  in  warming  the  body. 

•  Train  personnel  to  recognize  the  signs  and  syn:q)toms  of  cold-related  injuries  and 
their  treatment. 

•  Personnel  will  try  to  keep  from  getting  their  bodies  and  clothing  wet,  as  this  will 
only  accelerate  the  effects  of  cold  stress.  However,  if  personnel  should  get  wet, 
they  will  be  allowed  to  dry  off  and  change  clothes. 

•  In  addition,  reduced  work  periods  may  be  necessary  in  extreme  conditions  to  allow 
rest  in  a  warm  area. 

4.5  Hearing  Conservation 

All  on-site  personnel  shall  wear  hearing  protection,  with  a  Noise  Reduction  Rating  (NRR)  of  at 
least  20,  when  noise  levels  exceed  85  DBA.  All  on-site  personnel  who  may  be  exposed  to  noise 
shall  also  receive  baseline  and  annual  audiograms  and  training  as  to  the  causes  and  prevention  of 
hearing  loss.  Noise  monitoring  is  discussed  in  Chapter  8.0. 

Whenever  possible,  equipment  that  does  not  generate  excessive  noise  levels  will  be  selected  for 
this  project.  If  the  use  of  noisy  equipment  is  unavoidable,  wherever  possible,  barriers,  or 
increased  distance  will  be  used  to  minimize  worker  exposure  to  noise. 

4.5  Confined  Spaces 

Procedures  for  confined  space  entries  are  described  in  Section  3.6. 

4.7  Sanitation 

Sanitary  conveniences  will  be  provided  and  maintained  at  the  testing  facility.  All  on-site 
pCTSonnel  shall  keep  support  and  work  areas  neat,  clean,  and  orderly.  Trash,  refuse,  waste,  and 
ddnis  are  removed  and  placed  in  proper  receptacles  promptly. 

4.5  Break  Area 

All  eating,  drinking  and  smoking  by  on-site  persoimel  is  restricted  to  designated  break  areas  at 
the  test  facility.  Employees  must  exercise  good  personal  hygiene  before  eating  or  drinking. 

4.9  Ventilation  and  Engineering  Controls 

If  the  treatment  systems  generate  some  gasses  during  their  treatment  operation  (assuming  the 
system  is  not  a  closed  system),  the  gasses  and  vapors  generated  during  operation  must  be 
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discharged  through  exhaust  piping.  To  prevent  the  release  of  potentially  toxic  or  unknown  gasses 
and  vapors  into  the  test  facility,  all  pilot  plant  gas  discharge  piping  shall  discharge  outside  the 
building  at  roof  level  or  higher. 
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5.0  Personal  Protective  Equipment 


Based  upon  the  job  hazard  analysis,  it  is  expected  that  project  personnel  will  not  need  extensive 
protective  clothing,  and  that  the  on-site  work  can  be  completed  in  Level  D  protective  clothing. 
Level  C  protective  clothing  will  be  available  on  site  in  the  event  that  an  upgrade  in  the  level  of 
protection  is  needed.  If  conditions  warrant  higher  levels  of  protection,  site  work  will  be 
suspended  until  those  conditions  can  be  rectified.  Level  B  protection  will  be  included  if  confined 
space  entry  is  planned.  This  upgrade  requires  immediate  notification  of  the  TOC's  Health  & 
Safety  Manager  and  the  host  facility's  Director  of  Safety. 

5.1  Levels  of  Protection 

The  levels  of  protection  are  outlined  as  follows: 

•  Specific  levels  of  protection  will  be  reviewed  whenever  site  conditions  change. 
They  may  either  be  increased  to  the  next  higher  level  or  decreased  to  the  next 
lower  level  if  conditions  warrant. 

•  The  decision  to  change  levels  of  protection  will  be  made  by  the  host  facility's 
Director  of  Safety  or  the  TOC's  Health  &  Safety  Manager  with  input  from  the 
Project  Manager  and  the  Project  Engineers. 

If  the  need  arises  to  protect  Health  &  Safety,  the  Project  Engineer  can 
upgrade  protection  levels  without  input  from  the  TOC's  Health  &  Safety 
Manager  or  Project  Manager.  He  will  then  discuss  the  decision  with  the 
TOC's  Health  &  Safety  Manager  and  host  facility's  Director  of  Safety 
when  they  are  available. 

Levels  of  protection  will  not  be  downgraded  without  prior  approval  from 
the  TOC's  Health  &  Safety  Manager  and  the  host  facility's  Director  of 
Safety. 

•  After  each  use,  the  respirator  will  be  wiped  with  a  disinfectant,  cleansing  wipe. 
When  used,  the  respirator  will  be  thoroughly  cleaned  at  the  end  of  the  work  shift. 
The  respirator  will  be  stored  in  a  clean  plastic  bag. 

5.1. 1  Modified  Level  D  Protection 

The  Tninimiim  level  of  protective  equipment  to  be  WQm  on  site  during  this  project  is: 

•  Hard  hat 

•  Face  shield 

•  Safety  glasses  with  side  shields 
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•  Steel-toed  boots  or  shoes 

•  Tyvek  coveralls. 

During  sample  collection  or  chemical  handling  activities,  or  other  operations  where  skin  contact 
with  contaminated  surfaces  is  likely  Nitrile  gloves  (may  be  surgical-style  gloves  such  as  N-Dex) 
will  be  added  to  minimum  requirements  for  Level  D  protection. 

During  activities  conducted  in  close  proximity  to  heated  surfaces,  heat-resistant  type  gloves  will 
be  added  to  the  minimum  requirements  for  Level  D  protection. 

5.1.2  Level  C  Protection 

Level  C  protection  shall  be  required  if  airborne  concentrations  of  hazardous  materials  exceed  one 
half  OSHA's  permissible  exposure  limit  (PEL)  as  determined  by  personnel  monitoring.  The  main 
components  of  Level  C  protection  include  full-facepiece  air  purifying  respirator  and  chemical 
resistant  clothing.  The  TOC's  Health  &  Safety  Manager  and  the  host  facility's  Director  of  Safety 
shall  be  notified  if  the  need  exists  to  upgrade  to  Level  C. 

5.1.3  Level  B  Protection 

Level  B  protection  will  be  required  if  airborne  concentrations  of  hazardous  materials  exceed  or 
are  expected  to  exceed  by  10  times  OSHA's  permissible  exposure  limit  (PEL)  as  determined  by 
personnel  monitoring.  The  main  components  of  Level  B  protection  include  full-facepiece  SCBA 
and  chemical  resistant  clothing.  Level  B  shall  be  used  if  confined  space  entry  is  permitted  by  a 
trained  confined  space  entry  supervisor.  The  TOC's  Health  &Safety  Manager  and  the  host 
facility's  Director  of  Safety  will  be  notified  if  the  need  exists  to  upgrade  to  Level  B. 

Level  B  protection  will  also  be  required  for  all  work  where  confined  space  atmospheres  contain 
contaminants  in  excess  of  two  times  the  permissible  exposure  limit  (PEL). 

5.1.4  Level  A  Protection 

Level  A  protection  is  not  anticipated. 

5.1.5  Selection  ofPPE 

The  level  of  personal  protection  selected  may  be  changed  based  upon  real-time  air  monitoring  of 
the  work  environment  and  an  assessment  by  the  TOC's  Health  and  Safety  Manager  and  the  host 
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facility  s  Director  of  Safety  of  the  potential  for  skin  contact  with  contaminated  materials.  The 
PPE  selection  matrix  is  given  in  Table  5-1 . 

5.2  RBspiratory  Protection  Program 

The  site  respiratory  protection  program  will  consist  of  the  following: 

•  All  site  personnel  will  have  an  assigned  respirator. 

e  All  site  personnel  must  be  fit  tested  within  the  last  12  months  and  must  be  qualified 

in  the  use  of  an  air  purifying  and  supplied  air  respirator  (because  the  site  personnel 
may  be  retired  to  wear  Level  B  PPE).  Fit  test  and  respirator  qualification  cards 
must  provided  to  the  TOC's  H&S  representative  and  the  host  facility's  Director  of 
Safety  prior  to  commencing  site  work. 

•  All  site  personnel  must  within  the  past  year  have  been  medically  certified  as  being 
capable  of  wearing  a  respirator.  Documentation  of  the  medical  certification  must 
be  provided  to  the  TOC's  H&S  representative  and  the  host  facility's  Director  of 
Safety  prior  to  commencement  of  site  work. 

•  Only  properly  cleaned,  maintained,  NIOSH-approved  respirators  are  to  be  used  on 
the  site. 

•  If  respirators  are  used,  the  respirator  cartridge  is  to  be  disposed  of  at  the  end  of 
each  work  shift,  or  when  load-up  or  breakthrough  occurs. 

•  Contact  lenses  are  not  to  be  worn  when  respirators  are  required. 

•  All  site  personnel  will  be  clean  shaven.  Mustaches  and  side  bums  are  permitted, 
but  they  must  not  touch  the  sealing  surface  of  the  respirator. 

-  •  Respirators  will  be  inspected,  and  a  positive,  negative  pressure  test  performed 

prior  to  each  use. 

•  After  each  use,  the  respirator  will  be  wiped  with  a  disinfectant,  cleansing  wipe. 
When  used,  the  respirator  will  be  thoroughly  cleaned  at  the  end  of  the  work  shift. 
The  respirator  will  be  stored  in  a  clean  plastic  bag. 

•  Visitors  who  have  not  been  fit  tested  or  do  not  have  medical  clearance  must  be 
accompanied  at  all  times  by  on-site  personnel  and  will  not  be  permitted  in  areas 
requiring  respiratory  protection. 
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5.3  Donning  and  Doffing  Procedures 

Personal  protective  equipment  shall  be  donned  ^ut  on)  in  a  clean  support  zone.  Personal 
protective  equipment  shall  be  doffed  (taken  off)  in  a  designated  area  of  the  contamination 
reduction  zone.  Used  disposable  PPE  will  be  disposed  of  in  nearby  designated  receptacles. 
Nondisposable  contaminated  clothing  will  be  decontaminated  prior  to  reuse. 
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Table  5-1  PPE  Selection  Matrix 


Parameter 

Reading' 

Action 

Total  Hydrocarbons 

<5  ppm 

Normal  operations 

5  to  25  ppm 

Don  respirator  and  other  necessary  Level  C  PPE 

>25  ppm 

Stop  work  and  evacuate  area;  notify  TOC  On-Site 
H&S  Representative  to  investigate  cause  of  reading 

Identified  Air 

<V4  xPEL 

Level  D  PPE 

Contaminant 

>  V4  X  PEL  and  <  10  X  PEL’ 

Level  C  PPE 

>  10  X  PEL 

Level  B  PPE 

Total  Particulates 

<0.05  mg/m’  above  background 

Normal  operations;  Level  D  PPE 

0.05  to  0.5  mg/m’ 

Level  C  PPE 

>0.5  mg/m’ 

Level  B  PPE 

Flammable  Vapors 

<10%  LEL 

Normal  operations 

>  10%  LEL 

Stop  work;  ventilate  area;  investigate  source  of 
vapors 

Notes: 


1  ppm  denotes  parts  per  million 

PEL  denotes  permissible  exposure  limit 
mg/m’  denotes  milligrams  per  cubic  meter 
LEL  denotes  lower  explosive  limit 

2  Based  on  the  Protection  Factor  provided  by  a  half-face  respirator. 


322243/Draft-Fiiial  Red  Water  H&SP/10-95/ln 


5-5 


6.0  Site  Control 


6.1  Authorization  to  Enter 

Only  personnel  who  have  completed  training  for  hazardous  waste  operations  as  defined  under 
OSHA  Regulation  29  Cro  1910.120  shall  be  authorized  to  perform  work  at  this  site.  All  visitors 
to  the  site  must  be  coordinated  with  the  TOC  and  host  facility’s  Director  of  Safety  prior  to  any 
visit.  The  host  facility's  Director  of  Safety  will  maintain  a  list  of  authorized  persons.  That  list 
will  be  provided  to  each  Project  Engineer.  Only  personnel  on  the  authorized  persons  list  will  be 
allowed  within  the  work  area. 

6.2  Hazard  Briehng 

No  person  will  be  allowed  in  project-related  field  sites  during  site  operations  without  first  being 
given  a  site  hazard  briefing.  In  general,  the  briefing  will  consist  of  a  review  of  the  daily  safety 
meeting.  All  persons  on  the  site,  including  visitors,  must  review  and  sign  the  site-specific  daily 
safety  meeting  form. 

6.3  Documentation  of  Certification 

A  training  and  medical  file  will  be  established  for  the  project  and  kept  on  site  during  all  site 
operations.  All  training,  updates,  and  specialty  training  (first-aid/cardiopulmonary  resuscitation 
[CPR])  certificates,  as  well  as  the  current  annual  medical  clearance  for  all  project  field  personnel, 
will  be  maintained  within  that  file.  The  host  facility,  TOC,  and  subcontractors  will  be  responsible 
for  maintaining  a  file  of  required  training  and  medical  documentation  for  their  employees. 

6.4^  Entry  Log 

The  TOC's  Engineer  shall  record  on  their  Daily  Log  all  visitors  on  the  site. 

6.5  Entry  Requirements 

In  addition  to  the  entry  requirements  listed  above,  no  personnel  will  be  allowed  in  the  site  unless 
they  are  wearing  the  minimum  PPE  as  described  in  Section  5.0.  The  TOC  Project  Engineer  will 
record  all  personnel  entries  and  departures.  All  site  entries  will  comply  with  host  facility 
procedures. 
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7.0  Decontamination 


An  area  will  be  provided  with  closable  containers  for  storage  of  used/contaminated  gloves  and 
other  PPE  and  a  separate  locker  or  area  for  storage  of  other  personal  protective  equipment.  All 
personnel  shall  remove  and  discard  their  gloves  after  sample  collection  or  other  activities  which 
may  contaminate  the  gloves.  When  personnel  leave  die  site,  coveralls  shall  be  removed  and  stored 
in  a  secure  location  designated  by  the  host  facility.  The  entrance  to  the  project  site  area  will  be 
posted  with  the  following  sign:  WORK  AREA,  NO  UNAUTHORIZED  ACCESS. 

7.1  Equipment  Decontamination 

All  equipment  shall  receive  washdown  and  decontamination  before  being  removed  from  the 
building.  This  includes  the  exterior  of  sample  containers.  Removal  of  any  equipment  from  the 
site  will  require  specific  review  and  approval  by  the  host  facility's  Hazards  Analysis  Department. 

7.2  Personai  Protective  Equipment  Decontamination 

Non-reusable  protective  clothing  shall  be  disposed  of  in  marked  containers.  Depending  upon 
subsequent  analysis,  that  protective  clothing  may  require  disposal  as  hazardous  waste. 

Reusable  protective  clothing  will  be  rinsed  at  the  site  with  detergent  and  water.  The  rinsate  will 
be  discharged  to  the  host  facility's  on-site  wastewater  treatment  plant,  if  available.  If  a 
wastewater  treatment  plant  is  not  available,  the  rinsate  will  be  drummed  for  subsequent  disposal 
offsite. 

Re^iratory  protective  equipment  will  be  wiped  with  a  damp  cloth  and  bagged.  Once  the 
respirator  has  been  removed  from  the  work  area,  it  will  be  thoroughly  cleaned  with  soap  and 
water.  The  respirator  face  piece  will  be  cleaned  at  the  end  of  each  work  shift. 
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8.0  Site  Monitoring 


8.1  Air  Monitoring 

Air  monitoring  will  be  conducted  during  the  initiation  of  project  work  and  whenever  there  is 
reason  to  suspect  the  airborne  concentration  of  any  hazardous  material  exceeds  one-half  of  the 
OSHA  PEL  or  the  ACGIH  threshold  limit  value  (TLV). 

The  TOC  s  On-site  H&S  Representative  will  be  responsible  for  monitoring  the  breathing  zones 
of  site  personnel  to  ensure  that  the  personnel  are  not  exposed  over  permissible  exposure  limits. 
The  TOC's  On-site  H&S  Representative  will  periodically  collect  air  .samples  in  die  breathing  zone 
of  site  personnel,  particularly  if  odors  are  detected,  in  accordance  with  the  requirements  in  Table 
8-1.  Additional  air  monitoring  may  be  required  after  additional  process  discharge  gasses  are 
identified.  If  an  action  level  in  Table  8-1  is  exceeded,  the  TOC's  H&S  Manager  will  be  notified, 
the  area  will  be  evacuated,  and  the  contaminant  will  be  allowed  to  dissipate.  It  will  be  necessary 
to  don  appropriate  clothing,  respirator,  and  retest.  If  levels  continue  to  exceed  the  action  levels, 
work  will  be  postponed  until  conditions  return  to  background  levels  and  the  host  facility's 
Director  of  Safety  will  be  contacted  for  assistance.  In  the  case  of  noise,  exceedance  of  action 
levels  will  trigger  the  use  of  hearing  protection  only. 

8.2  Monitoring  Recordkeeping 

The  TOC's  On-site  H&S  Representative  will  be  responsible  for  establishing  and  mamtaining 
records  of  all  required  monitoring  as  described  below: 

•  Employee  name,  social  security  number,  payroll  number 

•  •  The  date,  time,  pertinent  task  information,  exposure  information 

•  Description  of  the  analytical  methods,  equipment  used,  calibration  data 

•  Type  of  PPE  worn 

•  Engineering  controls  used  to  reduce  exposure. 

8.3  Hazardous  Conditions 

The  TOC's  On-site  H&S  Representative  shall  take  affirmative  action  to  limit  exposures.  He  shall 
contact  the  TOC's  Health  &  Safety  Manager  and  the  host  facility's  Director  of  Safety  to  evaluate 
especially  hazardous  situations,  or  any  situation  with  a  large  risk  of  hazardous  exposure. 
Operations  will  proceed  only  if  they  can  be  accompl^hed  in  a  safe  manner. 
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8.4  Noise  Monitoring 

Noise  monitoring  will  be  conducted  as  required.  Hearing  protection  is  mandatory  for  all 
enq>loyees  in  hazardous  noise  areas  around  operating  machinery. 

On-site  personnel  must  wear  monitoring  equipment  as  instructed  by  the  TOC's  On-site  H&S 
Representative.  Refusal  to  wear  monitoring  equipment  or  intentional  tampering  with  sampling 
q)paratus  will  lead  to  immediate  dismissal  from  the  job  site. 

All  equipment  used  on  site  will  be  monitored  during  its  first  use  and  assigned  and  labeled  with 
a  noise  level.  Personnel  will  be  notified  of  all  equipment  which  requires  the  use  of  hearing 
protection. 

8.5  Heat  Stress 

Heat  stress  monitoring  shall  be  initiated  whenever  ambient  temperatures  on  site  exceed  85  °  F 
during  tasks  requiring  only  D  level  PPE.  Should  PPE  be  upgraded,  heat  stress  monitoring  will 
be  initiated  at  70®  F.  At  the  discretion  of  the  host  facility's  Director  of  Safety  and  TOC's  Health 
&  Safety  Manager,  environmental  and/or  physiologic  monitoring  will  be  carried  out.  Monitoring 
and  interpretation  of  monitoring  results  will  be  in  accordance  with  the  Threshold  Limit  Values  for 
Heat  Stress  published  by  the  American  Conference  of  Governmental  Industrial  Hygienists. 

8.6  Safety  Review 

At  least  once  during  the  project,  both  the  TOC's  Project  Manager  and  the  TOC's  Health  &  Safety 
Manager  (or  designee)  will  conduct  a  comprehensive  safety  review  of  the  project.  The  TOC's 
On-site  H&S  Representative  will  conduct  frequent  site  safety  inspections  (no  less  than  once  per 
week).  The  TOC's  Management  Safety  Reviews  will  be  recorded  on  Safety  Inspection  Report 
Forms  and  will  be  forwarded  to  the  TOC's  Project  Manager  and  Corporate  H&S  Manager  for 
review.  The  TCKJ's  Project  Manager  will  record  the  inspection  results  on  the  Safety  Inspection 
Report. 

8.7  Notificarion 

Within  5  working  days  after  receipt  of  monitoring  results,  the  project  Health  &  Safety  staff  will 
ensure  that  each  employee  is  informed  in  writing  of  fhe  results  which  represent  that  employee's 
exposure.  Monitoring  results  representative  of  an  employee's  exposure  shall  be  reported  to  the 
affected  employee  on  the  TOC  Employee  Notification  of  Industrial  Hygiene  (IH)  Monitoring  Results 
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Form,  with  results  forwarded  to  the  employee's  "home"  office  for  inclusion  in  the  individual 
employee  file. 

Whenever  the  results  indicate  that  the  representative  employee  exposure  exceeds  the  PEL,  the 
Employee  Notification  of  Industrial  Hygiene  Monitoring  Results  Form  shall  state  that  the  PEL  was 
exceeded,  and  shall  provide  a  description  of  the  corrective  action  taken  to  reduce  exposure  to  a  level 
below  the  PEL. 

The  TOC  will  provide  IH  monitoring  results  to  the  respective  subcontractor  if  the  exposure  of  TOC 
or  subcontractor  employees  to  airborne  contaminants  is  elevated.  The  TOC  will  provide  a  summary 
of  the  IH  monitoring  results  to  USAEC's  Safety  Branch. 
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Table  8-1  Air  Monitoring  Protocol* 


Notes:  1  -  Action  levels  and  actions  presented  on  Table  5-1. 


Parameter/  Sampling  and  Analytical 

Contaminant  PEL _ Monitoring  Equipment _ Method _ Frequency  of  Sampling 


Notes:  1  -  Action  levels  and  actions  presented  on  Table  5-1. 


Table  8-1  (continued) 


SO 

I 

00 


I 

in 

0) 
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9.0  Employee  Training 


9.1  General 

All  on-site  project  personnel  shall  have  completed  at  least  40  hours  of  hazardous  waste 
operations-related  training  and  24  hour  of  supervised  on  the  job  training  for  RCRA  regulated 
treatment,  storage  or  disposal  (TSD)  facilities,  as  required  by  OSHA  Regulation  29  CFR  1910.120 
(O).  Those  personnel  who  completed  the  40-hour  training  more  than  12  months  prior  to  the  start 
of  the  project  shall  have  completed  an  8-hour  refresher  course  within  the  past  12  months.  The 
Project  Engineer  shall  have  completed  an  additional  8  hours  of  supervisory  H&S  training.  At 
least  one  person  on  site  shall  have  a  current  first-aid/CPR  certificate.  Subcontractor  personnel 
must  meet  the  above  training  requirements. 

Each  en:q)loyee  who  completes  the  required  40  hours  of  classroom  training  shall  have  a  certificate 
signed  by  the  instructor.  All  contractors  must  provide  certificates  of  training  for  the  project  file 
for  all  employees  assigned  to  the  project. 

Visitors  shall  be  escorted  at  all  times  while  on  site  regardless  of  training. 

9.1.1  Daily  Safety  Meetings 

Prior  to  the  start  of  the  project,  all  personnel  will  participate  in  a  daily  safety  meeting.  During 
the  safety  meeting,  the  Site  H&S  Representative  will  ensure  that  the  anticipated  site  hazards  are 
summarized  and  explained  to  all  personnel,  and  that  those  personnel  are  aware  of  the  precautions 
they  must  take  to  minimize  their  exposure  to  those  hazards.  Safety  meetings  will  be  held  at  the 
start  of  each  work  shift.  All  new  employees  must  attend  the  meeting  and  be  familiar  with  this 
H&S  Plan. 

Attendance  records  and  meeting  notes  are  maintained  with  the  TOC  project  files. 

9.1.2  Material  Safety  Data  Sheets 

Material  Safety  Data  Sheets  (MSDSs)  and  occupational  health  guidelines  for  chemical  substances 
known  to  be  on  site  are  included  in  Appendix  G.  The  H&S  Plan  is  to  be  maintained  on  site  and 
is  accessible  to  all  site  employees.  Each  employee  is  required  to  review  and  sign  the  H&S  Plan 
before  starting  work  on  the  site. 
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9.1.3  Site-Speci^c  Health  and  Safety  Plan 

The  Final  H&S  Plan  for  this  project  shall  be  prepared  to  conform  with  the  requirements  of  29 
CFR 1910. 120.  The  Project  Engineer  shall  present  the  H&S  Plan  and  discuss  it  with  all  personnel 
assigned  to  the  project.  All  workers  and  visitors  must  read  and  sign  the  H&S  Plan  acknowledging 
acceptance  of  site  rules  and  understanding  of  site  hazards  before  the  start  of  the  site  work. 

9.2  Site-Specific  Training 

All  on-site  personnel,  except  authorized  visitors,  must  undergo  site-specific  training  through 
completion  of  host  facility  orientation  and  training,  confined  space  awareness,  lockout/tagout 
training,  and  a  review  of  this  H&S  Plan  and  the  daily  safety  meetings. 

9.3  First  Aid  and  Cardiopulmonary  Resuscitation 

At  least  one  employee  current  in  first  aid/CPR  will  be  assigned  to  the  work  crew  and  will  be  on 
the  site  whenever  operations  are  ongoing.  Annual  refresher  training  in  CPR  is  required  to 
maintain  the  currency  of  the  certificate. 


322243/Draft-Fiiial  Red  Water  H&SP/i0-95/lii 


9-2 


10.0  Medical  Surveillance 


10.1  Medical  Examination 

All  on-site  project  personnel  shall  have  completed  a  con^rehensive  medical  examination  within 
the  past  12  months  that  meets  the  requirements  of  OSHA  Regulation  29  CFR  1910.120.  The 
annual  medical  examination  should  include  the  following  elements: 

•  Medical  and  occupational  history  questionnaire 

•  Physical  examination 

•  Complete  blood  count,  with  differential 

•  Liver  enzyme  profile 

•  Chest  X-ray,  once  every  three  years,  for  non-asbestos  workers 

•  Pulmonary  function  test 

•  Audiogram 

•  Electrocardiogram  for  persons  older  than  35  years  of  age,  or  if  indicated  during 
the  physical  examination 

•  Drug  screening 

•  Visual  acuity 

•  Follow-up  examinations,  at  the  discretion  of  the  examining  physician  or  the 

corporate  medical  director. 

All  enqiloyee  medical  records  shall  be  maintained  by  the  H&S  group  at  each  contractor’s  office. 
The  examining  physician  provides  the  employee  with  a  letter  summarizing  his  findings  and 
recommendations.  Each  employee  also  has  the  right  to  inspect  and  copy  his  medical  records. 


The  examining  physician  provides  the  employer  with  a  letter  confirming  the  worker's  fitness  for 
work  and  ability  to  wear  a  respirator.  A  copy  of  this  letter  for  all  project  workers  will  be  kept 
on  site  during  all  project  site  work. 


Each  contractor  shall  certify  that  its  employees  have  successfully  completed  a  physical 
examination  by  a  qualified  physician  and  the  physical  examinations  meet  the  requirements  of  29 
CFR  1910.120,  29  CFR  1910.134.  Each  contractor  shall  supply  copies  of  the  medical 
examination  certificate  for  each  bn-site  employee. 

10.1.1  Placement  Examination 

All  employees  will  receive  a  placement  medical  examination  prior  to  assignment  to  field 
operations. 
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10.1.2  Annual  Examination 

Each  year,  subsequent  to  the  placement  examination,  all  site  personnel  including  the  TOC  and 
subcontractor  staff  must  undergo  an  annual  examination,  similar  in  scope  to  the  placement 
examination. 

10.2  First-Aid  and  Medical  Treatment 

All  persons  on  site  must  report  any  near-miss  incident,  accident,  injury,  or  illness  to  their 
immediate  supervisor  and  the  Project  Engineer.  First  aid  will  be  provided  by  the  designated  site 
first  aider. 

For  TOC  personnel,  injuries  and  illnesses  requiring  medical  treatment  will  be  accompanied  by  an 
"Authorization  for  Treatment  Form."  The  employee's  supervisor  or  the  Project  Engineer  will 
con:q)lete  the  "Supervisor's  Employee  Injury  Report"  and  conduct  an  accident  investigation  as 
soon  as  emergency  conditions  no  longer  exist  and  first-aid  and/or  medical  treatment  has  been 
ensured.  The  investigation  should  follow  the  Accident/Injury  Investigation  Report.  These  two 
reports  must  be  completed  and  submitted  to  the  Health  &  Safety  Manager  within  24  hours  after 
the  incident. 

Subcontractor  personnel  will  follow  existing  host  facility  protocols  for  internal  notifications. 

A  first  aid  kit  will  be  kept  within  the  test  facility  in  the  case  that  first-aid  treatment  is  required. 
If  treatment  beyond  first  aid  is  required,  the  injured  should  be  transported  to  the  medical  facility 
designated  in  Section  1.2.  If  the  injured  is  not  ambulatory,  or  shows  any  sign  of  not  being  in  a 
comfortable  and  stable  condition  for  transport,  then  an  ambulance/paramedics  should  be 
summoned.  If  there  is  any  doubt  as  to  the  injured  worker's  condition,  it  is  best  to  let  the  local 
paramedic  or  ambulance  service  examine  and  transport  the  worker. 

10.3  Medical  Restriction 

When  a  medical  care  provider  identifies  a  need  to  restrict  work  activity  for  any  TOC  or 
subcontractor  personnel,  the  employee's  H&S  Manager  will  communicate  the  restriction  to  the 
employee  and  their  supervisor.  The  terms  of  the  restriction  will  be  discussed  with  the  employee 
and  their  supervisor.  Every  attempt  will  be  made-to  keep  the  employee  working,  while  not 
violating  the  terms  of  the  medical  restriction. 
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10.4  Medical  Records 

Medical  and  personal  exposure  monitoring  records  will  be  maintained  according  to  the 
requirements  of  29  CFR  1910.20,  and  shall  be  kept  for  30  years  post-employment.  Employee 
confidentiality  shall  be  maintained.  Employees  and  their  authorized  representatives  shall  have 
access  to  these  records. 


322243/Draft-Fiiial  Red  Water  H&SP/10-95/ln 


10-3 


11.0  Emergency  Procedures 


This  H&S  Plan  has  been  developed  to  ensure  that  the  red  water  pilot-scale  treatment  plant  test 
demonstrations  may  be  conducted  without  adverse  impact  to  the  Health  &  Safety  of  project 
personnel,  other  personnel,  and  the  environment.  Supplementary  procedures  are  included  in  this 
section  to  address  extraordinary  conditions  that  might  occur  at  the  site. 

11.1  General 

The  TOC's  On-site  H&S  Representative,  in  coordination  with  the  facility's  Director  of  Safety, 
will  establish  evacuation  routes  and  assembly  areas.  All  personnel  entering  the  project  site  will 
be  ioformed  of  fliese  routes  and  assembly  areas.  If  the  evacuation  routes  are  not  clear,  a  site  plan 
will  be  made  marking  the  evacuation  routes  and  will  be  posted  at  conspicuous  locations. 

[specific  procedures  for  the  project  site  to  be  inserted] 

11.2  Emergency  Procedures 

If  an  incident  occurs,  the  following  procedures  will  be  followed  and  performed  by  the  host 
facility's  Project  Engineer  and  the  TOC's  Project  Engineer: 

•  Evaluate  the  incident  and  assess  the  need  for  assistance 

•  Call  for  outside  assistance  as  needed 

•  Act  as  liaison  between  outside  agencies  and  on-site  personnel 

•  •  Ensure  the  host  facility's  Director  of  Safety,  the  TOC's  Project  Manager,  and  the 
USAEC  are  notified  promptly  of  the  incident 

•  Take  appropriate  measures  to  stabilize  the  incident  scene. 

A  list  of  emergency  contacts  is  presented  in  Section  11.5. 

11.3  Safety  Signals 

[specific  safety  signals  for  the  project  site  to  be  inserted] 
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11.4  Medical  Emergency 

All  employee  injuries  must  be  promptly  reported  to  the  host  facility's  Project  Engineer  and  the 
TOC's  Project  Engineer,  who  will; 

•  Ensure  that  the  injmed  employee  receives  prompt  first  aid  and  medical  attention 

•  Ensure  that  the  host  facility's  Director  of  Safety,  the  TOC's  Project  Manager  and 
General  Manager,  and  the  USAEC  are  promptly  notified  of  the  incident 

•  Initiate  an  investigation  of  the  incident. 

11.4.1  Chemical  Inhalation 

Any  employee  complaining  of  symptoms  of  chemical  overexposure  will  be  removed  from  the 
work  area  and  transported  to  the  designated  medical  facility  for  examination  and  treatment.  It  is 
highly  unlikely  that  the  chemicals  anticipated  as  being  on  the  work  site,  in  the  concentrations 
anticipated,  would  cause  situations  immediately  dangerous  to  life  and  health. 

11.4.2  Eye  Contact 

Project  personnel  who  have  had  contaminants  splashed  in  their  eyes  or  who  have  experienced  eye 
irritation  while  in  the  pilot  plant  work  area,  shall  immediately  proceed  to  the  eyewash  station 
positioned  within  the  work  zone.  Flush  the  eye  with  clean  running  water  for  at  least  15  minutes. 
Arrange  prompt  transport  to  the  designated  medical  facility. 

11.4.3  Skin  Contact 

Project  personnel  who  have  had  skin  contact  with  contaminants  will  proceed  to  the  wash-up  area. 
Personnel  will  remove  any  contaminated  clothing  and  then  wash  the  affected  area  with  water  for 
at  least  15  minutes.  The  worker  should  be  transported  to  the  medical  facility  listed  in  Section 
11.5.1,  if  they  show  any  sign  of  skin  reddening,  irritation,  or  if  they  request  a  medical 
examination. 

1 1.4.4  Personal  Injury  Accident 

In  the  event  of  a  personal  injury  accident,  the  site  supervisor  will  assess  the  nature  and  seriousness 
of  the  injury.  In  the  case  of  serious  or  life-threatening  injuries,  normal  decontamination 
procedures  may  be  substituted  with  covering  the  injured  party  with  plastic  sheeting  to  reduce  the 
spread  of  contamination  and  informing  necessary  hospital  staff.  Less  serious  injuries  such  as 
strains,  sprains,  minor  cuts,  and  contusions  may  only  be  treated  after  the  employee  has  been 
decontaminated. 
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Following  decontamination,  a  project  team  member  qualified  in  first  aid  and  CPR  will  administer 
suitable  first  aid.  The  site  H&S  Representative  will  then,  if  necessary,  arrange  transport  to  the 
apiuopriate  medical  facility. 

11.5  Emergency  Contacts 

specific  procedures  to  be  presented  here] 

11.5.1  Emergency  Facilities 

[idte  specific  information  (e.g.,  Fire,  Ambulance,  Police,  and  Hospital)  to  be  presented  here] 

11.5.2  Key  Host  Facility,  TOC,  and  Subcontractor  Personnel 
(project  specific  information  to  be  presented  here] 

11.5.3  Reporting  Requirements 

All  accidents  and  incidents  no  matter  how  minor  must  be  reported  to  the  host  facility's  Director 
of  Safety,  the  TOC's  Project  Manager,  and  to  the  USAEC.  The  TOC's  Project  Manager  must 
notify,  by  telephone,  the  USAEC  in  the  event  of  accidents  resulting  in  a  fatality,  lost-time  injury 
or  illness,  hospitalization  of  three  or  more  personnel,  or  property  damage  to  government  or 
contractor  property  (which  occurred  during  the  performance  of  the  contract)  equal  to  or  exceeding 
$2000  as  soon  as  possible,  but  no  later  than  2  hours  after  occurrence,  and  must  report  these  events 
on  DA  Form  285  within  5  days  of  occurrence.  The  TOC's  Project  Manager  must  report  all  other 
accidents/incidents  by  telephone  to  USAEC,  SFIM-AEC-TTS,  (410)  681-4811,  within  8  hours 
of  occurrence. 
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APPENDIX  A 


SITE  SAFETY  AND  HEALTH  PLAN  AMENDMENTS 
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Site  Safety  and  Health  Plan  Amendment  # 


Required  Changes  in  PPE: 


TOC  Project  Engineer/Date 


TOC  Safety  &  Health  Manager/Date 


Host  Facility  Project  Engineer/Date 


Host  Facility  Director  of  Safety/Date 
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WARRANTY 


"HERCULES  warrants  that  it  has  performed  the  analysis 
required  by  the  statement  of  work  in  a  safe  and  competent 
manner  and  in  accordcince  with  the  standards  employed  by 
HERCULES  in  performing  the  same  or  similar  analysis  for 
itself.  ANY  OTHER  PROVISIONS  OF  THIS  AGREEMENT  TO  THE 
CONTRARY  NOT  WITHSTANDING,  THIS  WARRANTY  IS  IN  LIEU  OF  ALL 
OTHER  WARRANTIES  EXPRESS  OR  IMPLIED,  WHETHER  ARISING  BY 
LAW,  CUSTOM  OR  CONDUCT  INCLUDING  WITHOUT  LIMITATION,  THOSE 
OF  MERCHANTABILITY  OR  FITNESS  FOR  A  PARTICULAR  PURPOSE, 
THAT  ACCIDENTS  OR  HAZARDS  OF  ANY  KIND  WHATSOEVER  WILL  BE 
ELIMINATED,  THAT  ANY  PARTICULAR  STANDARD  OR  CRITERION  OF 
HAZARD  OR  ACCIDENT  ELIMINATION  OF  ANY  KIND  WHATSOEVER  WILL 
BE  ACHIEVED  OR  THAT  ANY  PARTICULAR  OR  ANTICIPATED  RESULTS 
OF  AJJY  KIND  WHATSOEVER  WILL  BE  ACHIEVED  BY  OWNER’S  USE  OR 
APPLICATION  OF  ANY  OF  THE  INFORMATION,  ADVICE,  RECOMMEN¬ 
DATIONS  OR  SERVICES  PROVIDED  IN  WHOLE  OR  IN  PART  BY 
HERCULES.  ALL  SAID  INFORMATION,  ADVICE,  RECOMMENDATIONS  OR 
SERVICES  ARE  FOR  THE  SOLE  USE  OF  OWNER  AND  ARE  USED  AT 
OWNER’S  RISK.  THE  RIGHTS  AND  REMEDIES  PROVIDED  HEREIN  ARE 
EXCLUSIVE  AND  IN  LIEU  OF  ANY  OTHER  RIGHTS  OR  REMEDIES 
WHETHER  ARISING  BY  LAW,  CUSTOM  OR  CONDUCT." 


CAUTION 

Conclusions  presented  in  this  hazards  analysis  report 
are  based  upon  the  hardware  (or  design),  materials  of  con¬ 
struction,  operating  conditions,  process  materials  and  pro¬ 
cedures  as  they  existed  at  the  time  of  the  analysis  (or  as 
they  were  presented  to  Hercules  for  analysis).  If  changes 
in  any  of  these  parameters  occur  in  the  future,  the  con¬ 
clusions  of  the  current  hazard  analysis  may  be  invalidated. 
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I.  SUMMARY 


A  hazard  review  of  the  hench-scale  system  for  studying  TNT  Red  Water 
Treatment  by  Wet  Air  Oxidation  has  been  completed.  This  system  is  comprised 
of  a  2-Liter  Stirred  Parr  Reactor,  Oxygen  Supply  system,  Sample  Injection 
system,  and  Liquid  Sampling  system.  The  hazard  review  considered  two  modes 
of  operation  of  the  process:  1)  Batch  Mode,  and  2)  Injection  Mode. 

It  is  concluded  that  the  system  as  designed  can  be  used  safely. 
Findings  and  recommendations  for  maximizing  safety  are  summarized  below. 

1.  Procedures  for  using  the  system  in  each  of  the  two  modes  should  be 
reduced  to  formal  written  procedures,  which  should  be  followed  to 
minimize  the  chance  of  operational  errors. 

2.  During  experimental  runs,  a  warning  sign  that  high  pressure/high 
temperature  operations  are  in  progress  should  be  posted  at  the 
laboratory  entrances.  Access  of  transients  should  be  controlled 
to  reduce  personnel  to  the  minimum  consistent  with  conduct  of  the 
experiment. 

3.  Each  source  of  red  water  should  be  analyzed  prior  to  use  to 

confirm  its  characteristics  are  within  normal  tolerances  of  the 
red  water  studied  previously,  and  upon  which  this  analysis  and 
conclusions  are  based.  Red  water  of  significantly  different 
characteristics  should  not  be  used  until  and  unless  a  specific 
evaluation  confims  they  can  he  safely  processed. 

4.  Minimum  dilution  for  red  water  with  characteristics  representative 

of  RAAP  Red  Water  should  be  10:1.  A  more  conservative  20:1 
dilution  should  be  used  for  the  higher  solids  red  water  obtained 
from  ICI  Canada  until  and  unless  it  is  established  its  heating 

value  is  no  higher  than  RAAP  red  water.  (It  may  be  possible  to 
relax  the  dilution  ratio  once  better  reaction  pathway  and  kinetic 
data  are  available). 

5.  If  the  process  is  scaled-up  to  pilot  or  production  scale,  it  would 
be  prudent  to  install  the  reactor  within  a  reinforced  concrete  bay. 

6.  Present  practice  of  limiting  liquid  charge  to  50%  of  reactor 

volume  is  adequate  for  operating  temperatures  of  340  deg-C  or  less. 

7 .  Any  future  modifications  must  consider  compatibility  of  the 

structural  material  with  oxygen  at  the  operating  conditions  of  the 
process. 

8.  A  face  shield  should  be  minimum  requirements  to  protect  the  eyes 
and  face  in  the  event  of  a  leak  or  rupture  disc  operation  on  the 
unit.  Additional  protection  (e.g.,  gloves,  lab  apron)  are  minimal 
requirements  during  liquid  sampling  while  the  reactor  is  under 
pressure. 

9.  Consideration  should  he  given  to  installing  a  screen  cage  around 
the  reactor  to  preclude  Inadvertent  contact  with  hot  surfaces. 

10.  Any  precipitate  or  accmnulatlon  on  reactor  surfaces  should  be 
regarded  as  potentially  explosive  until  established  otherwise,  and 
should  be  handled  in  a  dilute  state. 
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II.  INTRODUCTION 


A.  BACKGROUND 

In  the  nitration  of  toluene  to  produce  2,4,6-trinitrotoluene  (sym-TNT) 
other  unsynnnetric  isomers  of  TNT  as  well  as  secondary  oxidation  products  are 
formed.  Purification  of  the  sym-TNT  involves  reacting  the  nitration 
products  with  sodium  sulfite  (Sellite).  This  solubilizes  the  Isomers  as 
DNT-sulf onates ,  permitting  their  separation  from  the  desired  sym-TNT 
product.  The  resulting  wastewater  develops  a  characteristic  red  color, 
hence  it  is  known  as  TNT  Red  Water  or  simply  as  Red  Water.  Red  water  can  no 
longer  be  discharged  directly  to  the  environment.  Means  of  treating  red 
rater  to  make  it  "safe"  for  discharge  are  being  sought. 

The  Department  of  Civil  Engineering  at  the  University  of  Maryland  is 
under  contract  to  the  US  Army  Construction  Engineering  Research  Laboratory 
(CERL)  to  study  the  feasibility  of  using  wet  air  oxidation  (WAO)  to  treat 
TNT  red  water,  and  has  Issued  a  Feasibility  Study  Report  (Ref  1).  Inasmuch 
as  the  WAO  process  involves  elevated  temperatures  and  pressures  (300-350 
deg-C  and  2000  psi  typical)  and  red  water  contains  energetic  compounds  (e. 
g.,  nitrobodies ) ,  CERL  concluded  it  was  desirable  to  have  an  independent 
hazard  review  of  the  WAO  bench  scale  process  performed.  CERL  issued  a 
contract  (DACA88-91-M-0365)  to  Hercules’  Hazard  Evaluation  and  Risk  Control 
Services  (HERC®)  for  the  same.  This  report  documents  the  hazard  analysis 
performed  under  that  contract. 


B.  STATEMENT  OF  WORK 

The  statement  of  work  of  the  subject  contract  consists  of  four  tasks  as 
follows: 

Task  1  Site  Visit  at  University  of  Maryland 

Task  2  Evaluation  of  thermal  explosion  scenarios 

Task  3  Evaluation  of  equipment  contamination  scenarios 

Task  4  Written  report 


C.  BASIS  OF  ANALYSIS 

The  hazard  review  was  based  on  observation  of  the  system  and 
information  gained  in  discussions  with  the  research  team  during  the  site 
visit,  data  contained  in  the  Feasibility  Report  (Ref  1),  reactor  vendor 
information,  and  other  data  and  knowledge  from  the  analyst's  prior 
experience  and  technical  resources  in  the  HERC  department. 

The  work  scope  did  not  include:  1)  OSHA  regulations  compliance,  2) 
evaluation  of  fire  protection  systems,  or  3)  operations  associated  with 
storage,  handling,  analysis,  or  disposal  of  the  untreated  or  treated  red 
water. 
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III.  DISCUSSION 


The  site  visit  to  the  University  of  Maryland  was  made  on  April  16, 
l!^91.  The  WAO  system  was  observed  and  technical  discussions  were  held  with 
members  of  the  research  team.  In  addition  to  the  author,  participants  in 
this  visit  included  Dr.  Oliver  J.  Hao  (Principal  Investigator),  K.  K.  Phull 
(Graduate  Student),  and  Dr.  Steven  W.  Maloney  (CEELL  Project  Officer). 


A.  OPERATION  OF  THE  WAO  BENCH  SCALE  PROCESS 

The  heart  of  the  bench— scale  system  is  a  2— liter  Parr  Stirred  Reactor. 
This  is  a  packaged  unit  supplied  by  Parr  Instrument  Company.  It  consists  of 
a  Model  4522  reactor  with  Model  4842  controller.  The  reactor  features  a 
magnetic  drive  stirrer  and  serpentine  cooling  coil.  Material  of 
construction  is  T316SS.  For  routine  operation,  the  unit  is  rated  for  1900 
psig  at  350  deg-C.  The  reactor  is  protected  with  a  0.25-inch  rupture  disc 
designed  to  rupture  at  3000  psig.  The  controller  features  a 
high-temperature  cut-out  which  shuts  down  the  heater  and  activates  the 
cooling  water  system.  For  purposes  of  analysis  it  is  presumed  the  reactor 
design  and  fabrication  is  consistent  with  the  stated  operating  limits  (i. 
e.,  a  structural  analysis  to  confirm  design  adequacy  was  not  it  scope). 

Previous  experimental  runs  have  been  conducted  in  what,  for  brevity, 
will  be  referred  to  as  the  Batch  Mode.  It  is  also  contemplated  to  run 
studies  in  what  will  be  referred  to  as  the  Injection  Mode,  to  elucidate 
reaction  kinetics.  These  two  modes  are  characterized  as  follows: 

1.  Batch  Mode 

Diluted  red  water  is  added  to  the  reactor  at  ambient 
conditions 

Reactor  is  charged  with  oxygen 

Reactor  is  heated  to  operating  temperature  (with  associated 
pressure) 

Reactor  is  held  at  operating  conditions  (typically  one  hour) 
Reactor  is  cooled-dowh  using  internal  cooling  coil 
Sample  of  treated  red  water  is  taken  for  analysis 

2.  Injection  Mode 

Dilution  water  only  is  added  to  reactor  at  ambient  conditions 

Reactor  is  charged  with  oxygen 

Reactor  is  heated  to  operating  temperature 

Red  water  is  injected  into  reactor 

Periodic  liquid  samples  are  removed  for  analysis 

Reactor  is  cooled -down  at  completion  of  experiment 

The  system  for  adding  the  red  water  charge  is  based  on  "blowing" 
in  the  charge  with  helium  pressure,  followed  by  a  rinse  water  charge. 
There  is  little  concern  with  this  system  as  long  as;  1)  it  is  leak 
tight,  2)  the  helium  pressure  is  slightly  above  reactor  pressure  (to 
prevent  backflow  —  there  is  also  a  check  valve),  and  3)  the  valves  are 
properly  manipulated.  The  addition  procedure  should  be  reduced  to  a 
set  of  formal  written  instructions. 
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Taking  samples  for  analysis  will  involve  periodic  making  and 
breaking  of  connections  to  the  sample  line,  increasing  the  chances  of  a 
leaking  connection  occurring.  Personnel  should  be  protected  (gloves, 
face  shield,  and  lab  apron  minimum)  and  sampling  procedures  should  be 
reduced  to  a  formal  set  of  Instructions.  The  main  concern  is  that  the 
reactor  is  valved  off  from  the  sampling  system  prior  to  disconnecting 
the  sample  container. 


B.  HAZARD  SCENARIOS 

Several  potential  hazards  in  addition  to  those  specifically  identified 
in  Tasks  2  and  3  in  the  SOW  were  identified.  They  are  included  in  this 
report  for  completeness.  Identified  potential  hazards  of  the  Wet  Air 
Oxidation  process  of  treating  red  water,  as  practiced  at  the  bench  scale, 
include  the  following:  1)  Oxygen  Incompatibility,  2)  Hot  Surfaces,  3)  Hot 
Spray,  4)  Liquid  Expansion,  5)  Pressurized  Gas/Vapor,  6)  Thermal  Explosion, 
and  7)  Contaminated  Surface  hazards.  Each  of  these  is  discussed  below. 


1.  Oxygen  Compatibility 


As  would  be  expected,  pure  oxygen  is  a  potent  oxidizing  agent, 
particularly  at  elevated  pressures  and/or  temperatures.  All  elements  of  the 
oxygen  supply  system  must  be  compatible  with  oxygen  use  to  preclude  the 
possibility  of  an  incident.  Representatives  of  the  research  team  have 
Indicated  that  this  potential  hazard  was  considered  in  the  selection  of 
components  for  the  oxygen  system.  Within  the  reactor,  the  initial  oxygen 
charge  is  estimated  to  be  at  most  on  the  order  of  several  hundred  psl,  based 
on  previous  test  conditions.  Oxygen  partial  pressure  will  about  double 
during  reactor  heat-up;  at  the  same  time  the  vaporization  of  water  will 
reduce  the  oxygen  concentration  in  the  ullage  of  the  reactor.  The  reported 
flash  point  of  Teflon  is  400  deg-C  or  greater  at  oxygen  pressures  of  1000 
psi  or  less  (Ref  2).  Thus  there  does  not  appear  to  be  a  credible 
compatibility  problem  with  the  reactor  gasket. 


2 .  Hot  Surfaces 

The  reactor  is  operated  at  elevated  temperatures  (225-340  deg-C). 
Surfaces  of  the  reactor  heater  and  the  head  of  the  reactor  are  potential 
burn  hazards  to  personnel  during  heat-up,  operation,  and  cool-down.  Contact 
with  these  surfaces  should  be  avoided,  or  proper  protective  equipment  should 
be  used  if  it  is  necessary  to  handle  components  above  120  deg-F.  The 
research  team  may  want  to  consider  fabricating  a  screen  cage  to  surround  the 
unit  to  prevent  inadvertent  contact  with  it,  \dille  at  the  same  time  allowing 
normal  air  circulation.  Racing-type  gloves  may  provide  greater  dexterity 
than  "standard"  laboratory  "asbestos"  gloves  for  handling  equipment  at 
moderately  elevated  temperatures. 
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3.  Hot  Spray 

The  reactor  is  operated  at  elevated  temperature  and  pressure.  Any  leak 
in  the  reactor/piping  fittings  or  operation  of  the  rupture  disc  would  result 
in  a  spray  of  hot  flashing  liquid  which  could  contact  and  injure  any 
personnel  present.  The  reactor  should  be  leak  checked  at  operating  pressure 
prior  to  each  use.  Strict  adherence  to  the  operating  temperature  limit 
should  be  followed.  Gaskets  will  soften/melt  if  temperature  limits  are 
exceeded.  A  shield  has  been  installed  to  deflect  spray  from  the  relief 
stream  in  the  event  of  disc  rupture.  Use  of  a  face  shield  is  recommended 
for  any  personnel  present  when  the  system  is  pressurized.  This  hazard  is 
considered  more  likely  in  the  Injection  Mode,  which  requires  periodic  making 
and  breaking  of  connections. 

4.  Liquid  Expansion 

The  predominant  constituent  of  the  reactor  charge  is  water.  Water  has 
a  particularly  large  liquid  volume  expansion  upon  heating.  If  the  reactor 
is  overcharged,  the  liquid  volume  could  increase  until  it  occupied  the 

entire  reactor  volume.  Any  additional  heating  would  then  result  in 

overpressurizing  the  reactor  and  operation  of  the  rupture  disc.  The 

expansion  ratio  from  ambient  (25  deg-C)  to  the  temperature  limit  of  the 

reactor  (350  deg-C)  is  2:1.  Therefore,  the  reactor  should  never  be  filled 
over  half  full  with  liquid  at  ambient  temperature.  If  operations  very  close 
to  the  350  deg-C  limit  are  contemplated  it  would  be  prudent  to  reduce  the 
charge  to  40%  maximum  to  allow  for  some  overshoot  in  the  temperature  control. 


5.  Pressurized  Gas/Vapor 

Gas/vapor  under  pressure  represents  stored  energy.  If  the  pressure 
containment  fails  this  energy  is  released  as  the  pressurized  gas  expands. 
The  energy  stored  is  calculated  from: 


E  =  P  *  V 
k-1 


P  =  pressure 
V  =  volume 
k  =  specific  heat 
ratio 


For  the  WAO  system,  k  for  water  vapor  is  about  1.3  at  operating  temperature 
and  k  for  oxygen  is  about  1.35.  From  a  energy  point  of  view  the  worst  case 
is  assuming  all  water  vapor.  For  a  pressure  of  2000  psi  and  a  vapor  volume 
of  1  L,  the  stored  energy  is  on  the  order  of  34,000  ft-lb,  which  is  the 
energy  equivalent  of  10  gms  TNT  detonating.  Stored  energy  is  directly 
related  to  vapor  volume.  If  and  when  the  process  is  scaled-up  to  pilot  or 
production  scale  it  would  be  prudent  to  consider  installing  the  reactors  in 
hardened  facilities. 
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6. 


Thermal  Explosion 


Potential  hazards  in  this  category  relate  to  an  explosive/detonation 
type  reaction  of  the  energetic  constituents  in  the  reactor,  or  thermal 
runaway  oxidation  reactions.  Raw  red  water  has  a  reported  solids  heating 
value  of  3200  Btu/lb  (1780  cal/gm)  and  a  solids  content  of  15%  (Ref  1,  Table 
4).  Nitrobodies  represent  about  55%  of  the  solids  (8.25%  of  the  raw  red 
water). 

It  is  unlikely  that  raw  red  water  could  transit  to  or  propagate  a 
detonation  reaction  given  the  level  of  nitrobodies  present.  The  potential 
for  such  a  reaction  in  diluted  red  water  is  considered  non -credible . 

The  heat  of  combustion  of  raw  red  water  is  on  the  order  of  480  Btu/lb 
(3200  Btu/lb— solids  X  15%  solids).  “Instantaneous"  oxidation  of  raw  red 
water,  if  it  occurred,  would  be  a  hazard,  as  the  concomitant 
temperature/pressure  excursion  assuming  typical  operating  conditions  (1000 
ml  initial  charge,  2000-2100  psig,  and  320-340  deg-C)  would  lead  to 
exceeding  the  pressure/ temperature  limits  of  the  reactor,  and  activation  of 
the  reactor  rupture  disc  with  release  of  flashing  hi^  temperature  spray.  A 
"runaway"  reaction  is  probably  unlikely;  in  the  absence  of  chemical  reaction 
pathway  and  kinetic  data,  however  evaluation  of  the  likelihood  or 
credibility  of  a  runaway  is  not  possible.  Therefore,  it  is  recommended  that 
oxidation  of  undiluted  red  water  not  be  undertaken  until  more  is  known  about 
the  reaction  pathways  and  kinetics,  and  unless  evaluation  based  on  that 
information  demonstrates  it  can  be  done  safely. 

Diluting  red  water  reduces  the  total  theoretically  available  energy 
input  to  the  system  for  the  same  total  reactor  charge.  Modelling  studies 
and  mass/energy  calculations  indicate  that  a  dilution  of  10:1  should  be 
sufficient  to  preclude  overpressurization  in  the  event  of  a  runaway 
reaction.  For  typical  operating  conditions,  a  temperature  excursion  of  30 
deg-F  and  pressure  excursion  of  450  psig  is  predicted.  Maximum  pressure  and 
temperature  under  these  conditions  is  within  the  reactor  design  envelope  and 
design  safety  margins.  Calculational  details  are  provided  in  Appendix  A. 
If  red  water  of  significantly  different  solids  content  or  heating  value  is 
used,  the  dilution  ratio  may  have  to  be  adjusted  accordingly.  A  minimvim  of 
20:1  dilution  is  suggested  to  provide  additional  safety  margin  for  unknowns 
in  the  variability  of  these  parameters  among  red  water  from  various  sources. 


7.  Contaminated  Surfaces 

If  red  water  Is  allowed  to  evaporate  (e.  g.,  a  spill  onto  the  hot 
reactor),  the  concentrated  solids  must  be  considered  as  explosive  and 
susceptible  to  initiation  by  impact,  friction,  heat,  or  electrostatic 
discharge.  Any  such  spills  should  be  cleaned  up  using  wet  methods  and  not 
be  allowed  to  dry  out. 

Another  possibility  arises  if  the  reactor  is  operated  under  conditions 
which  do  not  achieve  good  destruction  of  nitrobodies,  or  if  red  waters  from 
other  sources  contain  other  energetic  species  not  susceptible  to  oxidation 
or  which  behave  differently  in  the  process.  As  long  as  these  "unknowns"  are 
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not  concentrated  there  is  probably  no  danger.  If,  however,  some  unknown 
should  precipitate  or  accumulate  on  reactor  surfaces,  it  should  be 
considered  potentially  dangerous.  It  should  be  kept  well  diluted  until 
identified.  Any  measures  taken  to  clean  reactor  surfaces  should  be  done 
vinder  water  or  other  suitable  solvent. 
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APPENTXX  A 


Volume: 

vf  * 

L 

+  vg  G  =  V 

Eqn  (1) 

Energy: 

hf 

L 

+  llg  G  —  E 

Eqn  (2) 

Mass: 

L  +  G  =  M 

Eqn  (3) 

where:  vf  =  specific  volume  of  liquid  water,  ft3/lb 

vg  =  specific  volume  of  water  vapor,  ft3/lb 
hf  =  enthalpy  of  liquid  water,  Btu/lb 
hg  =  enthalpy  of  water  vapor,  Etu/lb 


r 

=  mass  'jf 

liquid  w.at 

ei\ 

lb 

/••I 

~  ITlciSS  of 

water  v.apa 

r. 

lb 

V 

=  volume 

of  reactor. 

ft: 

E 

=  energy 

Cff  the  syst 

em. 

Btu 

M 

=  total  m 

em , 

lb 

Assume  the  following  initial  conditions: 


V  =  2  Liters  =  .0706  ft3 

L  =  1  kg  =  2.204  lb 

T  =  625  deg-F 


From  steam  tables,  vf  =  .0250  ft3/lb 


vg 


“e 


Btu/lb 
1145.8  Btu/lb 


Fi'om  Eqn  (1)  calculate  G  =  .074  lb 

Then  from  Eqn  (2)  calculate  E  =  1.526.8,  and  from  Eqn  (3) 


M  =  2.278  lb 


Take  the  case  of  red  water  diluted  10:1.  The  heating  value  is  48  Btu/lb. 
There  are  2.278  lbs  of  water  in  the  system,  or  a  tots-l  heat  load  of  109.3  Btu. 
If  ‘'instantaneous"  adiabatic  oxidation  occurs,  the  new  system  energy  is: 

E  =  1526.8  +  109.3  =  16.36.1  Btu 

To  determine  the  resultant  system  temperature  and  pressure,  a  trial  and  error 
solution  on  temperature  is  used.  Assume  a  new  temperature,  read  the  spe<cific 
volume  and  energies  from  the  steam  table  and  calculate  L  and  G,  using  Eqns  (1) 
and  (2).  Then  check  the  value  of  M  using  Eqn  (3).  The  correct  temperature  is 
that  for  which  the  value  of  M  is  conserved. 

A  spreadsheet  for  doing  the  trial  and  error  calculations  is  shown  on  the  next 
page.  The  resultant  temperatirre  for  a  10:1  dilution  is  about  655  deg-F,  with  a 
corresponding  water  vapor  pressure  of  about  2290  psi. 
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VO  Reactor  volume 

LO  Initial  liquid  water  content  of  reactor 
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11,0.  OPERATIONS  &  SAFETY  CONSIDERATIONS 

ILL  INTRODUCTION 

This  section  presents  a  description  of  special  health  and  safety  precautions 
related  to  the  operations  and  sampling  of  a  Kenox  Wet  Air  Oxidation  system  for 
the  treatment  of  red  water. 


11.2.  REGULATIONS  AND  GUIDELINES 

All  activitities  conducted  during  the  wet  air  oxidation  of  red  water  must  be  in 
compliance  wth  applicable  requirements  of  the  following  publications; 

•  29  Code  of  Federal  Regulations  (CFR)  1926,  Construction  Industry,  OSHA 
Safety  and  Health  Standards 

•  29  CFR  1910,  General  Industry  OSHA  Safety  and  Health  Standards 

.  29  CFR  1910. 120,  OSHA  Final  Rule  dated  March  6,  1989,  "Hazardous  Waste 
Operations  and  Emergency  Response" 

•  NIOSH/OSHA/USCG/EPA,  "Occupational  Safety  and  Health  Guidance 
Manual  for  Hazardous  Waste  Site  Activities,",  October  1985 

•  American  Conference  of  Government  Industrial  Hygienists  (ACGEH), 
"Threshold  Limit  Values  and  Biological  Exposure  Indices",  1989  -  1990,  or  most 
current  version 

•  U.S.  Department  of  Health  and  Human  Services,  (DHHS)  "NIOSH  Sampling 
and  Analytical  Methods,"  DHHS  (NIOSH)  Publication  84-100 

•  ANSI,  Emergency  Eyewash  and  Shower  Equipment,  Z41.1  (1983) 

•  ANSI,  Protective  Footwear,  Z358. 1  (1981) 

•  ANSI,  Practice  for  Occupational  and  Educational  Eye  and  Face  Protection, 
Z87.1  (1968) 

•  ASTM  D4687,  Vol.  1 1.04,  Standard  Guide  for  General  Planning  of  Waste 
Sampling,  ASTM,  Philadelphia,  PA. 
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11.3.  EMERGENCY  SHUTDOWN  SYSTEM 


The  prime  area  of  concern  is  the  reaction  of  the  excess  oxygen  in  the  reactor  system 
with  an  inadvertent  introduction  of  an  excess  of  oxidizable  chemicals  or  a  material 
(such  as  a  combination  of  copper,  iron  and  cobalt)  that  could  act  as  a  catalyst  and 
increase  the  rate  of  reaction.  The  rapid  oxidation  would  result  in  an  increase  in  the 
reaction  temperature  and  a  corresponding  increase  in  pressure.  However,  the  pressure 
increase  would  be  mitigated  by  the  pressure  control  valve  PCV-312  opening  in 
response  to  the  pressure  surge. 

The  system  is  equipped  with  two  levels  of  alarm.  The  first  alarm,  with  indication  on 
the  CRT,  warns  of  high  temperature  or  high  pressure  in  the  system  prior  to  activation 
of  the  Emergency  Shutdown  System. 

The  second  alarm  on  high  temperature  or  high  pressure  reading  in  the  reactor  system 
will  trigger  the  Emergency  Shutdown  System.  If  the  temperature  sensor,  TSHH-208, 
on  the  the  reactor  system's  outlet  line  senses  a  temperature  over  500  op  (Note;  this 
setting  can  be  changed)  or  the  high  pressure  sensor,  PSHH-313,  on  the  reactor 
system's  outlet  line  senses  a  pressure  over  1050  psig  (resulting  from  a  rapid  pressure 
rise  or  a  malfunction  of  pressure  control  valve,  PCV-312) ,  the  WAO  system  will  go 
into  automatic  shutdown  as  follows: 

1 .  High  temperature  alarm  is  sounded  with  an  indication  on  the  CRT  in  the  control 
room  as  to  which  sensor  has  activated  the  shutdown. 

2.  The  microprocessor  control  unit  will  automatically  initiate  the  following  steps 
simultaneously; 

•  Air  to  system  is  stopped  by  the  closing  of  the  emergency  shutdown  valve 
XCV-603  located  on  the  outlet  line  from  the  air  accumulator,  D-103. 

•  If  the  electric  heater  E-102  is  in  use,  a  signal  will  be  sent  to  shut  down  the 
heater  to  prevent  any  additional  heat  from  being  introduced  into  the  system. 

•  The  waste  water  feed  to  the  system  is  stopped  by  closing  of  the  feed  shutdown 
valve  XCV-601  located  upstream  of  the  high  pressure  feed  pump,  P-103. 

•  Service  water  is  introduced  to  the  system  by  the  full  opening  of  the  valve 
XCV-602  located  upstream  of  P-103. 

The  operator  should  proceed  as  follows: 

•  Acknowledge  the  alarm. 
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•  Lower  the  pressure  on  the  system  to  900  psig  by  resetting  PCV-3 12. 

•  Increase  the  flow  through  the  high  pressure  pump,  P-103  to  4  USGPM. 

All  the  above  steps  can  be  done  from  the  CRT  in  the  control  room. 

If  the  pressure  and  temperature  sensors  fail  to  respond  or  a  fault  occurs  in  the  control 
system,  then  the  pressure  will  be  relieved  via  the  safety  relief  valve  PSV-3 17.  A  high 
pressure  alarm,  PAH-316  would  indicate  that  either  the  relief  valve  has  been  activated 
or  that  the  rupture  disc  is  leaking.  The  relief  valve  will  discharge  to  the  atmosphere 
via  a  safe  location.  If  the  relief  valve  is  activated  then  the  operator  should  immediately 
implement  the  shutdown  of  the  facility  via  pushing  button  HS-XXX  on  the  panel  or  an 
equivalent  icon  on  the  CRT.  The  rupture  disc  PSE-314  should  be  replaced,  relief 
valve  settings  rechecked  and  lines  between  the  rupture  disc  and  the  safety  valve 
cleaned  to  remove  any  residual  waste  lodged  against  PSH-316  and  PI-315. 
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11.4.  HAZARD  ASSESSMENT 


11.4.1  Waste  Feed 

Explosion  Potential  -  Red  water  has  a  solids  content  of  15%  and  a 
solids  heat  content  of  3200  BTU/lb.  As  the  initial  raw  waste  stream 
will  be  diluted  with  a  recycle  effluent  stream  and  a  very  high  reactor 
recycle  stream  prior  to  entering  the  reactor  system  (exceeding  the  20;  1 
dilution  factor),  the  effects  of  temperature  and  pressure  excursions 
resulting  from  a  detonation  type  of  reaction  is  negligible.  Section  1 1 .3 
discusses  the  Emergency  Shutdown  System  in  place  to  handle 
temperature  and  pressure  excursions. 

Contaminated  Surfaces  -  The  raw  red  water  will  be  pumped  to  the 
feed  drum  from  the  client's  storage  tank  located  outside  Kenox'  battery 
limits.  In  the  unlikely  event  that  red  water  is  spilled  or  leaked,  it  should 
be  cleaned  using  wet  methods  and  not  be  allowed  to  dry.  If  it  is 
allowed  to  dry,  the  concentrated  solids  must  be  considered  as  explosive 
and  susceptible  to  initiation  by  impact,  friction,  heat  or  electrostatic 
charge. 

11.4.2  Burn  Hazards 

All  equipment  with  surface  temperatures  over  100  deg  F  have  been 
provided  with  insulation  for  personnel  protection. 

11.4.3  Confined  Space  Entry 

The  WAO  system  shall  be  evaluated  during  detailed  engineering  to 
determine  if  any  spaces  are  permit  required  confined  space.  A  permit 
required  confined  space  is  a  space  that; 

•  Contains  or  has  the  potential  to  contain  a  hazardous  atmosphere 

•  Contains  a  material  that  has  a  potential  for  engulfing  an  entrant 

•  Is  configured  such  that  an  entrant  could  be  trapped  or  asphyxiated 

•  Contains  any  other  safety  or  health  hazard. 

A  sign  reading,  "DANGER  -  PERMIT  -  REQUIRED  CONFINED 
SPACE,  DO  NOT  ENTER"  will  be  posted  at  the  entrance  to  any 
confined  space. 
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11.4.4  Sampling 

Red  water  may  present  potential  inhalation  and  skin  contact  hazards 
during  the  sampling  and  sample  handling  activities.  Appropriate 
personal  protective  equipment  should  be  worn  (i.e.  safety  glasses,  hand 
protection,  apron).  Material  Safety  Data  Sheets  on  some  major 
components  of  red  water  are  presented  in  Section  1 1 .4.5. 
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***  MANUFACTURER  INFORMATION  *** 

MANUFACTURER  ;  ICI  Canada  Inc 

ADDRE'FiS  :  90  Sheppard  Avenue  East 

Eio;-:  200  Station  "A" 

North  York  Ontario 
Canada  M2N  6H2 
Telephone:  416-229-7000 

Telex;  06986505 
Fax;  416-229-7752 

EMERGENCY  TELEPHONE  NO.  ;  800-561-3636 

if.*:*  MATERIAL  SAFETY  DATA  *** 
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P.O.  Box  200,  Station  "A" 
North  York,  Ontario 
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TNT 


MATERIAL  SAFETY  DATA  SHEET 


Date  Issued:  91  06  06 
Index;  EXP  0032/91B 


FOR  EMERGENCIES  INVOLVING  CHEMICAL  SPILL  OR  RELEASE,  CALL  THE  ICI  CANADA 
TRANSPORTATION  EMERGENCY  RESPONSE  SYSTEM  AT  1-800-561-3636, 


PRODUCT  IDENTIFICATION 
Product  Name:  TNT 

Chemical  Name:  2,4,6-Trinitrotoluene 

Synonyms;  Methy 1 trini trobensene ,  alpha-TNT,  Nitropel,  TNT  (TYl  Flake) 
(Military  Grade),  TNT  (Flake),  Triton,  Trinitrotoluol,  Trotyl,  Tolite, 
Trinitrotoluene. 

Chemical  Family;  High  Explosives. 

Molecular  Formula;  (N02)3C6H2CH3 

Product  Use;  EUasting  agent.  Manufacture  of  packaged  explosives  and  primers 
(cast  explosive). 


"regulatory  SECTION 


Controlled  Products  Requlations  Classification:  This  product  is  an  explosive 
and  is  not  regulated  b  vHHIS. 

OSHA  Hazard  Communicat..  :  (29CFR  1910.1200)  Classification:  I  rr  ...an  •:  (eye, 
skin  and  respiratory  tract);  skin  sensitizer;  explosive. 

CANADIAN  TDG  ACT  SHIPPING  DESCRIPTION 

Shipping  Name:  Trinitrotoluene  (or  TNT) 

Shipping  Cl ass/Division ;  I.ID 
Product  Identification  No  (PIN):  UN0209 
Packing  Group;  II 

LhS.  DOT  Classification:  Refer  to  the  "Code  of  Federal  Regulations." 

0 1  h  e  r  R  e  g  u  1  a  t  i  o  n  s  :  N  o  t  a  v  a  i  1  a  b  1  e  . 


Read  the  entire  MSDS  for  the  complete  hazard  evaluation  of  this  product. 


HAZARDOUS  INGREDIENTS 

OF  PRODUCT 

ACGIH 

hH  a  z  a  r  d  D  ix  s  I  n  q  r  e  d  .i  e  ri  t  b 

7.(  w/w) 

TLV 

CAS  No. 

T  r  i  r  i  i.  t  r  o  t  a  1  u  et  j  e 

98-100 

0.5  mg/ m3 

1 1  S“9q”“7 

PHYSICAL  PROPERTIES 
Phy si ca 1  State :  So lid. 

Appearance  and  Odour:  Pale  yellow  flakes  or  prills;  practically  odourless. 
Odour  Threshold:  Not  applicable. 

Eioiling  Range  (Deg.  C):  Decomposes  at  270. 

Melting/Freezing  Point  (Deg.  C);  80.65  (pure  TNT) 

Vapour  Pressure:  0.053  mmHg  (@  85  Deg.  C). 

Specific  Gravity;  1.645  (crystals);  1.47  (molten)  (water  ==  1). 

V  a  pour  D  e  n  s  i.  t  y  ;  N  o  t  a  v  a  liable. 

Bulk  Density:  0.94  g/cc 
Evaporation  F(ate;  Not  applicable. 

Solubility:  0.013  g/lOO  g  of  water  at  20  Deg.  C.  Sparingly  soluble  in 
alcohol;  soluble  in  benzene,  toluene  and  acetone. 

7.  Volatile  by  Volume:  Not  applicable. 
pH:  Not  applicable. 

Coefficient  of  Water/Oil  Distribution;  Not  available. 

Sensitivity  to  Mechanical  Impact:  One  of  the  least  sensitive  of  the  hiqh 
explosives.  More  sensitive  in  the  liquid  form  than  the  solid. 

Rate  of  Burning:  Not  available. 

Explosive  Power:  439  kJ/100  g 

Sensitivity  to  Static  Discharge:  Not  available. 


REACTIVITY  DATA 
Stability: 

Under  Normal  Conditions;  Stable. 

Under  Fire  Conditions:  Flammable. 

Hazardous  Polymerization:  Will  not  occur. 

Conditions  to  Avoid;  Excessive  heat,  situations  where  product  may  be 


confined,  and  prolonged  exposure  to  sunlight. 

Materials  to  Avoid:  Strong  oxidizers  and  reducing  agents,  alkaline  materials 
a  n  .?■;  i  n  e  r  a  1  acids. 

Hazardous  Decomposition  or  Combustion  Products;  When  heated  to 
decomposition,  it  emits  toxic  nitrogen  oxide  (NOx)  fumes.  Its  combustion 
products  include  large  amounts  of  black  smoke  and  nitrogen  oxide  fumes 


(NOx) . 


FIRE  AND  EXPLOSION  DATA 

Flash  Point  (Deg.  C)  (Method);  Not  available. 

Autoignition  Temperature;  Approx.  295-330  Deg.  C. 

F‘ 1  ammabi  1  i  ty  Limits  in  Air  (%);  LEL;  Not  applicable. 

UEL;  Not  applicable. 

Fire  Extinguishing  Media;  See  below. 

Fire  Fighting  Procedures:  DO  NOT  FIGHT  FIRES  INVOLVING  EXPLOSIVE  MATERIALS. 
Immediately  evacuate  all  personnel  from  the  area. 

Other  Fire  or  Explosion  Hazards;  Not  applicable. 


TOXICOLOGICAL  AND  HEALTH  DATA 


Recommended  Exposure  Limit:  See  "HAZARDOUS  INGREDIENTS  OF  PRODUCT"  Section. 
Toxicological  Data: 

Trinitrotoluene  LD50  (oral, rat)  =  795  mg/kg  (1) 

Carcinogenicity  Data:  The  ingredient(s)  of  this  product  is  (are)  not 
classified  as  carcinogenic  by  ACGIH  (American  Conference  of  Governmental 
Industrial  Hygienists)  or  lARC  (International  Agency  for  Research  on 
Cancer),  not  regulated  as  carcinogens  by  OSHA  (Occupational  Safety  and 
Health  Administration),  and  not  listed  as  carcinogens  by  NTP  (National 
To X i  c o  1 D g y  P r c:> g rani)  , 

Reproductive  Effects;  No  information  is  available  and  no  adverse 
reproductive  effects  are  anticipated. 

Mutagenicity  Datci;  No  information  is  available  and  no  adverse  mutagenic 
effects  are  anticipated. 


Teratogenicity /Fetotoxicity  Data;  No  information  is  available  and  no  adverse 
teratogenic/embryotoxic  effects  are  anticipated. 

Synergistic  Materials:  None  known. 


EFFECTS  OF  EXPOSURE  WHEN: 

.  Inhaled;  Product  is  irritating  to  the  nose,  throat  and  respiratory  tract. 
May  cause  central  nervous  system  (CNS)  depression,  liver  damage,  kidney 
damiage  and  methemoglobinemia.  See  "Other  Health  Effects"  Section. 

.  In  contact  with  the  skin;  This  product  may  cause  irritation  due  to 


abrasive  action.  Prolonged  and  repeated  contact  may  lead  to  dermatitis, 
iiay  be  absorbed  through  intact  skin.  May  cause  skin  sensitizatic  or  other 
allergic  responses.  See  "Dther  Health  Effects"  Section. 

.  In  contact  with  the  eyes:  This  product  causes  irritation,  redness  and 
pain.  PrDlcjnQed  and  repeated  contact  may  cause  cataracts. 

•  Ingested:  Ingestion  of  large  amounts  may  cause  nausea,  gastrointestinal 
upset  and  abdominal  pain.  May  cause  central  nervous  system  (CNS) 
depression,  liver  damage,  kidney  damage  and  methemoglobinemia.  See  "Other 
Health  Effects"  Section. 

Other  Health  Effects:  Initial  manifestation  of  methemoglobinemia  is 
cyanosis,  characteri zed  by  navy  blue,  almost  black  lips,  tongue,  and  mucous 
membranes,  with  skin  colour  being  slate  gray.  Further  manif estation  is 
characteri  zed  by  headache,  weakness,  dyspnea,  dizziness,  stupor,  re;spiratory 
distress  and  deaith  due  to  anoxia. 

bigiis  and  symptomis  of  kidney  damage  generally  progress  from  oliguria,  to 
blood  in  the  urine,  to  total  renal  failure. 

If  ingested.  Nitrates  may  be  reduced  to  nitrites  by  bacteria  in  the 
digestive  tract.  Signs  and  symptoms  of  nitrite  poisoning  include  cyanosis 
(due  to  methemog 1 otain  formation),  nausea,  dizziness  and  increased  heart 
rate . 

CNS  depression  is  characterized  by  headache,  dizziness,  drowsiness,  nausea, 
vomiting  and  incoordination.  Severe  overe>;posures  may  lead  to  coma  eind 
possible  death  due  to  respiratory  failure. 

■=>ensi ti zation  is  the  process  whereby  a  biological  change  occurs  in  the 
individual  because  of  previous  exposure  to  a  substance  and,  as  a  result,  the 
individual  reacts  more  strongly  when  subsequently  exposed  to  the  substance. 
Once  sensitized,  an  individual  can  react  to  extremely  low  airborne  levels, 
even  below  the  TLV,  or  to  skin  contact. 


FIRST  AID  PROCEDURES  WHEN: 

.  Inhale^d;  Move  victim  to  fresh  air.  Give  artificial  respiration  ONLY  if 
breathing  has  stoppe^d.  Give  cardiopulmonary  resuscitation  (CF’R)  if  there  is 
no  breathing  AND  no  pulse.  Obtain  medical  attention  IMMEDIATELY. 

.  In  contact  with  the  skin;  Flush  skin  with  running  water  for  a  minimum  of 
minutes.  Start  flushing  while  removing  contaminated  clothing.  If 
irritation  persists,  repeat  flushing.  Obtain  medical  attention  IMMEDIATELY. 

.  In  contact  with  the  eyes:  Immediately  flush  eyes  with  running  water  for  a 
minimum  of  20  minutes.  Hold  eyelids  open  during  flushing.  If  irritation 
persists,  repeat  flushing.  Obtain  medical  attention  IMMEDIATELY. 

.  Ingested;  If  victim  is  alert  and  not  convulsing,  rinse  mouth  out  and  give 
1/2  to  1  glass  of  water  to  dilute  material.  DO  NOT  induce  vomiting.  If 
spontaneous  vomiting  occurs,  have  victim  lean  forward  with  head  down  to 
avoid  breathing  in  of  vomitus,  rinse  mouth  and  administer  more  water. 

Obtain  medical  attention  IMMEDIATELY. 


Emergency  Medical  Care:  Alcohol  use  may  cause  enhanced  response  to  effects 


of  TNT  exposure.  Individuals  deficient  in  QlucDBe-“6-'phoBphate  dehydrogenase 
ma/  be  at  greater  risk.  Medical  conditions  tha  .  may  be  aggravated  by 
e>ipDsure  to  this  product  include  cardiovascular  diseases  and  liver,  blood 
a  n  d  k  i  d  n  e  y  d  i  b  o  r"  d  e  r  s  . 


F'^REVENTATIVE  MEASURES 

Recommendations  listed  in  this  section  indicate  the  type  of  equipment  which 
vfill  provide  protection  against  overexposure  to  this  product.  Conditions  of 
us>e,  adequac/  of  engineering  or  other  control  measures,  and  actual  exposures 
will  dictate  the  need  for  specific  protective  devices  at  your  workplace. 

E.nqineer inq  Controls:  Local  exhaust  ventilation  required,  if  the  product 
i t se 1 f  i s  ban d 1 ed . 

e  s  i  r  a.  I:  a  r  y  P  r  o  t  e  c;  t  i  o  r  i :  A  N 1 0  S  H  /  M  S  H  A — a  p  p  r  o  v  e  d  a  i  r'  —  p  u  r  i  f  y  i  r  i  q  r  e  s  p  i  r  a  t  o  r 
equipped  with  cc«mbined  dust,  mist,  fume/organic  vapour  cartridges  for 
concern tr£^t ions  up  to  b  mg/m3  TNT.  An  air-supplied  respirator  if 
c::  o  n  <:  e  n  t }“  a  t  i  o  n  s  a  i  *  e  h  i  g  h?  e  r  o  r  u  n  k  n  own. 

Skin  Protection:  Gloves  and  protective  clothing  made  from  cotton  should  be 
impervious  under  conditions  of  use-  The  use  of  coveralls  is  recommended. 

Eye  Protections  S-afety  glasses  with  side  shields  are  recommended  to  prevent 
eye  contact . 

Other  F'ersonal  Protective  Equipments  Locate  safety  shower  and  eyewash 
s  t  a  t  i  o  n  c  1  o  s  e  t  o  c  hi  e?  m  i  c  a  1  I"!  a  ri  d  3.  i  n  g  are  a  « 

Handling  F'rocedures  and  Equipment:  This  product  is  an  explosive  and  should 
only  be  used  under  the  supervision  of  an  experienced  blaster. 

Storage  Temperature  (Deg.  C):  See  below. 

Storage  F<equi  remen  ts  s  Dry,  secure  magazine  that  is  properly  grounded*.  Do 
viot  expose  to  temperatures  above  3b  Deg.  C- 

utht?r  Precautions:  Use  only  with  adequate  ventilation  and  avoid  breathing 
dusts/ vapours «  Avoid  contact  with  eyes,  skin  or  clothing.  Wash  thoroughly 
with  soap  and  water  after  handling.  Wash  con tamina ted  clothing  thoroughly 
before  re—use. 


environmental  PROTECTION  DATA 

Steps  to  be  Taken  in  the  Event  of  a  Spill  or  Leak:  Stop  and  contain  spill. 
Wet  spilled  material  and  sweep  up  into  strong  plastic  bags  or  plastic 
containers.  Keep  the  material  wet.  Avoid  use  of  metal  tools.  Be  careful 
to  avoid  shock,  friction  and  sparks.  Notify  applicable  government  authority 
if  release  is  reportable  or  could  adversely  affect  the  environment. 

Environmen tal  Effects:  Harmful  to  aquatic  life  at  low  concentrations.  A 
concentration  of  1-b  mg/L  is  toxic  to  fish.  Can  be  dangerous  if  allowed  to 
enter  drinking  water  intakes.  Product  has  an  anaesthetic  appearance  and  can 
';be  a  nuisance. 

D  e  a  c  t i v  a  t i n  q  Che m i c  a 1 s : 


None  known- 


Waste  Disposal  Methods:  Do  not  dispose  of  waste  with  normal  garbage,  r  to 

sewer  systems.  Burn  under  supervision  of  an  expert  at  a  government . c.<.pproved 

explosive  burning  ground  or  destroy,  by  detonation  in  boreholes,  with 
explosives  in  accordance  with  applicable  local,  provincial  and  federal 
regulations.  Call  upon  the  services  of  an  ICI  Technical  Representative. 


ADDITIONAL  INFORMATION  AND  SOURCES  USED 

1.  RTECS-Registry  of  Toxic  Effects  of  Chemical  Substances,  On-line  search, 
Canadian  Centre  for  Occupational  Health  and  Safety  RTECS  database,  Vol  I-V, 
1935-19S6  edition,  Doris  V.  Sweet,  Ed.,  National  Institute  for  Occupational 
Safety  and  Health,  U.S.  Dept,  of  Health  and  Human  Services,  Cincinnati, 

,1987. 

2.  U.S,.  .Dept,  of  Health  and  Human  Services,  NIOE>H,/OSHA  Occupational  Health 
guidelines  for  Chemical  Hazards,  NIOSH,  U.S.  Dept,  of  Labour,  1978. 

3.  Explosives,  R.  Meyer,  2nd  Edition,  1981,  Verlag  Chemie. 

4.  M.W,  Nay  et  al ,  J.  Wat.  Pollut.  Control  Fed.,  1974,  Volume  46,  435-497. 

5.  Formula  Book  -  Explosives,  C-I-L  Inc.,  Explosives,  Research  and  Technical 
Department,  current  Editon. 

6.  Chemistry  and  Technology  of  Explosives,  Vol.  1,  T.  Vrbanski,  Pergamon 
Press,  1983. 

7.  Windholz,  Martha,  Ed.,  The  Merck  Index,  10th  ed . ,  Merck  and  Co.  Inc., 
Rahway,  New  Jersey,  1933- 

S.  Sax,  N-  Irving,  Dangerous  Properties  of  Industrial  Materials,  7th  ed . , 

Van  Nostrand  Reinhold  Co.,  New  York,  1989. 


The  information  contained  herein  is  offered  only  as  a  guide  to  the  handling 
of  this  specific  material  and  has  been  prepared  in  good  faith  by  technically 
knowledgeable  personnel.  It  is  not  intended  to  be  all-inclusive  and  the 
manner  and  conditions  of  use  and  handling  may  involve  othe-r  and  additional 
considerations.  No  warranty  of  any  kind  is  given  or  implied  and  ICI  Canada 
Inc.  will  not  be  liable  for  any  damages,  losses,  injuries  or  consequential 
damages  which  may  result  from  the  use  of  or  reliance  on  any  information 
contained  herein.  This  Material  Safety  Data  Sheet  is  valid  for  three  years. 

Date  Issued:  91  06  06 
Date  Revised;  91  06  06 
MSDS  Index  No:  EXP  0032/ 91B 

Prepared  By:  Safety,  Health  and  Environment  (416)  229-8252 


i.  m.  t  t  t  t  t  t  t  #:  t  t  t  f  -  t  t  i  t  t  t  t  t  t  t  t  * 

t  M  S  D  S 

*  Canadian  Centre  for  Occupational  Health  and  Safety 

)«  *:  t  t  t  t  *  t  *:  *:  *:  *:  *:  »  *  t  t  *  t  t  t  t  t  %  t 

***:  IDENTIFICATION 
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MSDS  RECORD  NUMBER 
PRODUCT  NAME ( B ) 

PRODUCT  I DENT I F I CAT I ON 
DATE  OF  MSDS 


690925 

DNT  Mixture 

Dini trotoluene  Mixture 

MSDS  NUMBER:  CEC00012 

1992-11-07 


*t$.  MANUFACTURER  INFORMATION  ***■ 

iiANUFACrURE,R  :  DuPont  Canada,  Inc 

ADDRESS  :  Post  Office  Box  2200 

Streetsvi lie 
MisEiesauga  Ontario 
Canada  L5M  2H3 

Telephone;  800-387-2122  (Product  Information) 
EMERGE-NCY  TELEPHONE  NO.  :  613-348-3616  (Traneport,  24  HOURS) 

613-348-3616  (Medical,  24  HOURS) 


SUF-'PLIER/DISTRIBUTOR  INFORMATION 

SUPPLIER/DISTRIBUTOR  :  DuPont  Canada,  Inc 

ADDRESS  :  Post  Office  Box  2200 

S  t  r  e  e  t  s  v  i  1 1  e 
Mississauga  Ontario 
Canada  L5M  2H3 

Telephone:  800-387-2122  (Product  Information) 

EMERGENCY  TELEPHONE  NO.  :  613-348-3616  (Transport,  24  HOURS) 

613-348-3616  (Medical,  24  HOURS) 

MATERIAL  SAFETY  DATA  ***: 

DuPont  Page  1 

Material  Safety  Data  Sheet 


CEC000i2 


Dini trotoluene  Mixture 

Revised  7-N0y-1992  Printed  3-FEB-1994 


CHEMICAL  PRODUCT/COMPANY  IDENTIFICATION 


Material  Identification 

CAS  Number 
Formula 
CAS  Name 
Grade 

Tradenames  and  Synonyms 


25321-14-6 
CH3C6H3(N02)2 
Benzene,  methyl  dinitro 
Technical 


DNT  Mixture 


Company 


I  d  en  t  i  f  i  c  a  t  i  on 


MANUFACTLIRER/DISTRIBUTOR 

DuPont  Canada,  Inc. 

P.O.  BOX  2200 
STREETSVILLE 

MISSISSAUGA,  ONTARIO  L5M  2H3 

PHONE  NUMBERS 

Product  Information  :  1—800—387—2122 

Transport  Emergency  :  1—613— 34S—361&  (24  HOURS) 

Medical  Emergency  ;  1-613-348-3616  (24  HOURS) 


COMF^'OS  I T 1  ON  /  :i:  NFORMAT I  ON  ON  I NGRED I  ENTS 
Components 
Material 

t'2 , 4-Din  it  rotoluene 
)f<2 , 6--E)initrotoluene 
Other  Mono/Di /Tri-nit rotoluene  isomer 

S:  Regulated  as  &  Toxic  Chemical  under  Section  313  of  Title  III  of  the 
Super fund  Amendments  and  Reauthorization  Act  of  1986  and  40  CFR  part 


HA  Z ARDS  I DENT I F I CAT I ON 
Potential  Health  Effects 

Harmful  if  inhaled  or  absorbed  through  skin;  causes 
cyanosis.  Symptoms  may  be  delayed.  Causes  irritation. 

Inhalation  1-hour  LCDO:  >2.87  mg/I  in  rats  -  Data  is 

Skin  absorption  ALD:  >1,000  mg/kg  in  rabbits  for 
Oral  LD50:  177  mg/kg  in  rats  2,4-DNT 

CEC00012  DuPont  Page 

Msiterial  Safety  Data  Sheet 

(HAZARDS  IDENTIFICATION  -  Continued) 

2,4-DNT  is  an  eye  and  skin  irritant.  Toxic  effects 
described  in  animals  from  short  exposures  include 
nonspecific  effects  such  as  reduced  weight  gain, 
methemoglobinemia  and  effects  on  the  central  nervous  system, 
the  reproductive  system,  and  the  bone  marrow.  In  tests  with 
laboratory  animals,  technical  grade  2,4-DNT  has  carcinogenic 
activity.  Tests  for  mutagenic  activity  in  bacterial  and 
mammalian  cell  cultures  have  been  inconclusive,  with 
positive  results  in  some  studies,  and  negative  results  in 
others.  Tests  in  animals  demonstrate  no  developmental 
activity.  2,4-DNT  produce  testicular  degeneration  and 
decreased  spermatogenesis  in  rats,  mice,  and  dogs. 

Reduction  in  male  fertility  occurs  in  dominant  lethal 
studies  in  rats. 


CAS  Number  7. 
121-14-2  76 

606-20-2  19 


2,6“DNT  is  a  skin  irritant,  is  not  an  eye  irritant,  and  is  a 
skin  sensitizer  in  tests  with  laboratory  animals.  Toxic 
effects  described  in  animals  from  exposure  include 
methemoglobinemia,  decreased  spermatogenesis,  testicular 
atropy,  anemia,  paralysis  and  tremors.  Tests  with  2,6-DNT 
in  some  animals  demonstrte  carcinogenic  activity,  while 
tests  for  mutagenic  activity  in  bacterial  and  mammalian  cell 
cultures  have  been  inconclusive  with  positive  results  in 
some  studies,  and  negative  results  in  others. 

Human  health  effects  of  overexposure  may  initially  include: 
reduction  of  the  blood's  oxygen  carrying  capacity  with 
cyanosis  (bluish  discoloration),  weakness,  or  shortness  or 
breath  by  methemoglobin  formation;  abnormal  blood  forming 
system  function  with  anemia;  red  blood  cell  destruction; 
nonspecific  discomfort,  such  as  nausea,  headache  or 
weakness;  temporary  nervous  system  depression  with 
anaesthetic  effects  such  as  dizziness,  headache,  confusion, 
incoordination,  and  loss  of  consciousness;  temporary  lung 
irritation  effects  with  cough,  discomfort,  difficulty 
breathing,  or  shortness  of  breath;  or  joint  pain.  All 
isDine?rs  appear  to  be  able  to  significantly  permeate  the 
skin.  There  are  no  reports  of  human  sensitization. 

Individuals  with  preexisting  diseases  of  the  cardiovascul ar 
system  or  bone  marrow  may  have  increases  susceptibility  to 
the  toxicity  of  excessive  exposures. 

C  a  r  c  i  n  og  e  n  i  c  i  t  y  I  n  f  o  r m  a  t  i  on 

The  f ol  lov^jing  componE'nts  are  listed  by  lARC,  NTP,  OSHA  or  ACBIH  as 

carcinogens.  A  "P"  indicates  a  proposed  carcinogen- 

Materiail 

Dinitrotoluene  Mixture 

2 , 4  -- 1)  i  n  i  t  )'■  o  t  o  1  u  en  e 

Du  Pont  controls  the  following  materials  as  potential  carcinogens: 
2 , 4"D i n i t  r  o  t o 1 uen  e . 

CEC00012  DuPont  Page 

Material  Safety  Data  Sheet 


I ARC  NTP  OSHA  AC6IH 

X 

X 


FIRST  AID  MEASURES 


First  Aid 

In  case  of  contact:  Immediately  flush  eyes  or  skin  with 
plenty  of  water  for  at  least  15  minutes  while  removing 
contaminated  clothing  and  shoes.  Call  a  physician.  Wash 
clothing  before  reuse  and  destroy  contaminated  shoes. 

If  inhaled:  Remove  to  fresh  air.  If  not  breathing,  give 
artificial  respiration,  preferably  mouth-to-mouth.  If 
breathing  is  difficult,  give  oxygen.  Call  a  physician. 

If  swallowed:  Induce  vomiting  immediately  by  giving  two 
glasses  of  water  and  sticking  finger  down  throat.  Call  a 


physician.  Never  give  anything  by  mouth  to  an  unconscious 
person . 

Note  to  Physician;  Absorption  of  this  product  into  the  body 
leads  to  the  formation  of  methem(3globin  which^  in  sufficient 
concen tration  5  ca\uses  cyanosis.  In  case  of  skin  absorption  5 
symptoms  may  be  delayed.  Since  reversion  of  methemog lobin 
to  hemoglobin  occurs  spontaneously  after  termination  of 
exposure,  moderate  degrees  of  cyanosis  need  be  treated  only 
by  supportive  measures  such  as  bed  rest  and  oxygen 
inhalation.  Thorough  cleansing  of  the  entire  contaminated 
area  of  the  body  including  scalp  and  nails  is  of  utmost 
importance.  If  cyanosis  is  severe,  intravenous  injection  of 
methylene  blue,  1  mg/kg  body  weight,  may  be  of  value. 

Cy anocobal amin  (Vitamin  1  mg  intramuscul  ar ly ,  v^ill 

speed  recovery.  Intravenous  fluids  and  blood  transfusions 
may  be  indicated  in  very  severe  exposures . 


FIRE  FIGHTING  MEASURES 


Flammable  Properties 

Flash  Point  ;  173  C  (343  F) 

Method  ;  SFCC 

Flammable  limits  in  Air,  a  by  Volume 
LEL  :  t 

UEL  :  t 

Autoignition  :  C 

Autodecomposi tion  :  27/0  C  (blS  F) 

t No t  available 


Fire  and  Explosion  Hazards: 

OSHA  Class  III  E  Combustible  Material.  Will  burn.  Fire  or 
high  temp.,  above  27^0  C  (518  F),  and  confined  material  will 
cause  an  explosion  (see  also  Decomposition). 
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E  yi  t  i  n q  u  i.  s  hi  i  n g  Med  i  a 

Water  ,  E)ry  Chemica  1  . 

Carbon  dioxide  (C02) 

Fire  Fighting  Instructions 

Evacuate  personnel  to  a  safe  area.  Flood  with  water-  Cool 
tank/container  with  water  spray. 

Do  not  attempt  to  fight  large  or  advanced  fires;  material 
will  explode  if  confined  and  heated  above  270  C.  Fight 
smaller  fires  with  unmanned  or  remotely  activated  equipment. 

Run-off  from  fire  control  may  cause  pollution. 


ACCIDENTAL  RELEASE  MEASURES 

SiBf  e-?guards  (Personnel ) 

NOTE:  Review  FIRE  FI6HTINB  MEASURES  and  HANDLING  (PERSONNEL) 
sections  before  proceeding  with  clean-up.  Use  appropriate 
PERSONAL  PROTECTIVE  EQUIPMENT  during  clean-up. 

Accidental  Release  Measures 

Evacuate  arean  -  admission  should  be  limited  to  trained 
personnel  wea^ring  full  protective  equipment.  If  molten, 
dike,  Boa!-.  up  with  sand  or  other  non-combustible  absorbant 
au-'id  allciw  to  freeze.  Place?  solid  material  in  •  a  cove? red 
steel  drum  for  disposal .  Use  non-sparking  tools.  Comply 
with  Federal,  State,  and  local  regulations  on  reporting 
r€Bl  e as  sea?- . 


HANDLING  AND  STORAGE 
Handling  (Personnel) 

Do  not  bre?athe  vapor  or  mist.  Do  not  breathe  dust.  Do  not  get  on 
skin.  Do  not.  get  on  clothing.  Do  not  get  in  eyes.  Wash 
thoroughly  after  handling. 

Use  only  with  adequate  venti  laition . 

Storaige 

Store  in  a  well  ventilated  place. 

Keep  away  from  heat,  sparks,  and  flame.  Keep  drums  upright 
a n  c:l  t  i  g  h  1 1  y  c  1  osed . 
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E X POSURE  CONTROLS / PERSONAL  PROTECT ION 
En  g i n ee  r i n g  Con  t  ro 1 s 

Use  in  a  totally  closed  system.  Ventilation  should  be 
provided  to  keep  concentration  below  the  exposure  limits. 

Personal  F'rotective  Equipment 

:  Coverall  chemical  splash  goggles. 
Safety  glasses  (side  shields); 
full-length  face  shield. 

:  Air  supplied  respirator.  Suitable 
respiratory  protection  chem.  proof 
suit  w/hood. 

:  Butyl  rubber  apron  and  footwear 


Eye/Face 

F;e5pirator 


Additional 


Protective  Gloves:  Neoprene  or  butyl  gauntlet-  lined  if 

han d 1 i n  g  ho  t  material. 


b;;poBure  Guidelines 


Exposure  Limits 


Dinitrotoluene  Mixture 


PEL 

(OSHA)  : 

1.5 

TLV 

(ACGIH)  : 

0.15 

AEL 

t  ( Du  Pon  t )  : 

None 

her 

Hpplicabl e  EKposure  Limits 

2,4- 

•D ini t ro toluene 

PEL 

( OSHA )  ; 

1 . 5 

TLV 

(ACGIH)  : 

1 . 5 

Noti 

0.15 

AEL 

*:  ( Du  Pon  t )  : 

0.15 

<57. 

2 , 6- 

-E>  i  n  i  t  r  o  to  1  uen  e 

PEL 

( OSHA )  ; 

1-5 

TLV 

(ACGIH)  : 

0.15 

AEL 

*:  (Du  Pont)  ; 

None 

mg/m3',  8  Hr.  TWA,  Skin 
mg/m3,  S  Hr.  TWA,  A2,  Skin 
Estctbl  ished 


mg/mZ-i,  8  Hr.  TWA,  Skin 
mg/m3,  8 -Hr.  TWA,  Skin 
ce  of  Intended  Changes  (1993-1994) 
mg/m3,  8  Hr.  TWA,  A2,  Skin 
mg/m3,  8  &  12  Hr.  TWA,  Skin 
2,6-DNT 


mg/m3,  8  Hr.  TWA,  Skin 
mg/m3,  8  Hr.  TWA,  A2,  Skin 
Established 


t  AEL.  is  Du  Font's  Acceptable  Exposure  Limit.  Where 
governmental  ly  imposed  Dccupa\tional  exposure  limits  which  asre 
lower  than  the  AEL  are  in  effect,  such  limits  shall  take 
precedenct? . 
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PHYSICAL  AND  CHEMICAL  PROPERTIES 
P  h  y  s i c a 1  Data 


Vapor  Pressure 
Vapor  Density 
Evaporation  Rate 
So 1 ubi 1 i ty  in  Wa ter 

Odor 

Fortri 

Color 

Specific  Gravity 


_<1  mm/Hg  &  100  C  (212  F) 
6.3  (Air  =  1) 

_<1  O 
_<1  WT% 

@  22  C  (72  F) 

Distinctive  Nitro  Aromat. 
Sol id/Mol ten 
Medium  Yellow 
1.32  &  57C 


pH  Information:  Not  available 
Appearance:  Crystalline/Clear  Oil 

Eioiling  Point,  760  mmHg: Starts  decomposing  at  250  C  (482  F) 
Freezing  Point:  56  C  (133  F)  dry  basis 


STABILITY  AND  REACTIVITY 


I  n  c  Cf  m  p  a  t  i  1:.  .  •  i  t  y  w  i  t  h  0 1  h  b  r  li  a  t  e  r  i  a  ].  b 

Incompatible  with  strong  oxidizers  and  caustics.. 
Po 1 y  me  r i z  a  t i on 


Polyfnerization  will  not  occur - 


0 1 her  Ha 2 a rd s 

I n  s  t  a  b i 1 i t y :  Un  stable  a  bo ve  2  50  C  ( 432  F ) .  W i 1 1  explode  if 
confined  and  heated  above  270  C  (51S  F). 

Decompositions  May  release  hazardous-  Nitrogen  Oxide  (Nox) 
gases  ^  Solid  DN7‘  is  more  sensitive  to  decomposi  tion  than 
liquid  DNT.  Contamination  by  foreign  material^  especially 
gritty  substances,  may  considerably  lower  the  decomposition 
temperature  and  increase  the  sensitivity  of  DNT  to 
decomposi tion  and  explosion . 


TQX ICQLOGICAL  INFORMATION 


Mo  Information  Avai lable 


CEC00012 


DuPont 

Material  Sa.fety  Data  Sheet 


Pctge  7 


ECOLOGICAL  INFORMATION 


Eco toxicological  Information 
Aquati c  Toxicity 

The  ijroduat  is  moderately  toxic  (96-hr  LCbO  -  i  -  50  mg/1). 

DISPOSAL  CONSIDERATIONS 
Nas=.te  Disposal 

Comply  with  Federal,  State,  and  local  regulations-  If 
approved,  may  be  incinerated  using  special  techniques,  or 
rE-moved  to  hazardous  material  landfill  licensed  for 
carcinogenic  matet^ials. 


TRANSPORT AT I ON  I NFORM AT I ON 


Shipping  Information 
DOT 

Proper  Shipping  Naime  :  Dinitrotoluene,  Solid?  Dinitrotoluene, 

Molten 
:  0RM--E 


Hazard  Class- 


1. 1).  No.  (UN/NA) 


lid 


2038 ;  No 1  ten  -  1 600 


DOT/ IMG 

Proper  Shipping  Name  s  Dinitrotoluenes,  Solid;  Dini trotoluenee-j 

Molten 

Hazard  Class  :  Poison  6«i 

UN  No.  :  Solid  =  2038;  Molten  -  1600 

DOT/ I MO  Label  :  Poison 

Special  Information  :  Flash  Point:  173  C 

Packing  Group  :  II 

Reportable  Quantity  :  1000  lb 

S  !-i  i  p  p  i  n  g  C  o  n  t  a  i  ri  e  r  s 

T  /  c;  a  r  ‘i:;  T  /'  t  !"■  1.1  c  k  ^  steel  d  i"'  u  /  j  j  s 


Shipping  Information  —  Canada 
TDG 

Proper  Shipping  Name  :  DINITROTOLUENE  SOLID 

PIN  No.  :  UN  2033 

TDG  Class  :  6-1  (9.2) 

TDG  Packing  Group  :  II 
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REGULATORY  I NF CRN AT I ON 
U-S.  Federal  Regulations 

TSCA  Inventory  Status  :  Reported/ Incl uded - 
Canadian  Fi:eQui ations 

CLASS  D  Division  1  Subdivision  B  -  Toxic  Material /Acute  Lethality. 

CLASS  D  Division  2  Subdivision  A  -  Very  Toxic  Material. 

Carcinogen  ^  Reproductive  Toxin . 

CLASS  D  Division  2  Subdivision  B  -  Toxic  Material-  Skin  or  Eye 
Irritantj,  Skin  Seris’‘i ti ser  . 


OTHER  INFORMATION 

NFPA,  NPCA-HMIS 

NPCA-HMIS  Rating 
Heal th 
F lammabi 1 i ty 
Reactivity 

Personal  Protection  rating  to  be  supplied  by  user  depending  on  use 
conditions. 


1 

1 


Additional  I nf ormation 


For  f  Lirther  information  ,  see  "Dini  trotol  uene  Mixture” 
Data  Sheet. 

Title  1 1 1  Classif icatione: 


Acute  Health  -  Yes 

Chronic  Health  -  Yes 

Fire  Hazard  -  No 

Reactivity  -  Yes 

Pressure  -  Yes 


The  data  in  this  }1ate{*"ial  Safety  Da.ta  Sheet  relates  only  to  the 
specific  material  designated  herein  and  does  not  relate  to  use 
combination  with  any  other  material  or  in  any  process. 

Responsibility  for  MSDB  :  CHEMICALS  PIGMENTS 
Address  :  MISSISSAUGA,  ONTARIO 

Telephone  s  416-S21“3300 

#  I n  d i ca  t es  u  pd  a  ted  sect ion . 


End  of  MSDS 


in 


))(  t  t  t  t  %  %  i 

t 

t 

t  Canadian 

t  if;  t  )t:  t  t  t 


%  *  i.  ^  t  t  *■  *  *  t  *■  t  »:  if.  t  t  t  t  t  t  '»■  t  * 

H  S  D  S  * 

* 

Centre  for  Occupational  Health  and  Safety  * 

t  t  t  $  if  .  t  t  t  t  *:  *■  if.  if  *  *  t  *  if-  t  i.  if  .  t  if-  t 

tat  IDENTIFICATION 


MSDS  RECORD  NUMEhER 
PRODUCT  NAliE(S) 

PRODUCT  I DENT I F I CAT I ON 
DATE  OF  MSDS 


MANIJI-ACTURER 

ADDRESS 


EMERGENCY  TELEPHONE  NO, 


;  S910S8 

:  Sodium  Nitrite  Solution 
:  MSDS  NUMBER:  CEC00191 
:  1993-10-28 


MANUFACTURER  INFORMATION 

;  E'uPont  Ca.nada.  Inc 
:  Post  Office  Box  2200 
Streetsvi lie 
MieBiBsaxugat  OntairiD 
Canada  L5M  2H3 

Telephone:  800-387-2122  (Product  Information) 

.  :  613-348-3616  (Transport,  24  HOURS) 

613-348-3616  (Medical,  24  HOURS) 


3UPPL I ER  /  D I STR I BUTOR  I NFDRMAT I  ON  t  i-- 1 


SUPPL I ER/D I STR I BUTOR 
ADDRESS 


EMERGENCY  TELEPHONE  Nu, 


DuPont  Canada,  Inc 
Post  Office  Box  2200 
Streetsvi lie 
Mississaiuga  Ontario 
Canaxda  L5M  2H3 

Telephone:  900-387-2122  (Product  Information) 

613-348-3616  (Transport,  24  HOURS) 

613-348-3616  (Medical,  24  HOURS) 


*!)<*:  MATERIAL  SAFETY  DATA  *** 
E)uPon  t 

Material  Safety  Data  Sheet 


Paoe 


CEC00191 


Sodium  Nitrite  Solution 
Revised  2S-0CT-1993 


Printed  3-FEB-i994 


CHEMICAL  PRODUCT /COMPANY  IDENTIFICATION 

Material  Identification 

Corporate  MSDS  Number 
Formula 
CAS  Name 
Grade 

Company  Identification 

M  ANLIF  ACTURER  /D I  STR  I  BUTOR 

DuPont  Canada, 


:  DU002807 
:  NaN02  (in  water) 

:  NITROUS  ACID,  SODIUM  SALT 
:  TECHNICAL;  OXIDIZING  SALT  SOLUTION 


Inc. 


P.O.  BOX  2200 
STREET£>VILLE 

MISSISSAUGA,  ONTAEilO  L5M  2H3 

PHONE  NUMBERS 

Product  Information  :  .1-S00-3S7-2122 

Transport  Emergency  :  1-613-348-3616  (24  HOURS) 

Medical  Emergency  :  1 -613-348-3616  (24  HOURS) 


COMPOSITION/  I NFOR'MATI ON  ON  INGREDIENTS 


Components 


Material 

CAS  Nuniber 

% 

TECHNICAL 

.  GRADE : 

SODIUM 

NITRITE 

7  6 3 2 0  C>  0 

41 

WATER 

7732-1B-5 

59 

OXIDIZING 

i  SALT  SOLUTION: 

SODIUM 

NITRITE 

7632-00-0 

40 

SODIUM 

CARBONATE 

497-19-8 

SODIUM 

NITRATE 

7631-99-4 

10 

WATER 

7732-13-b 

4S 

DEL :  REPORTED/ I NCLUDED 


HAZARDS  IDENTIFICATION 
Potential  Health  Effects 

Harmful  or  fatal  if  swallowed.  Harmful  if  inhaled. 
Overexposure  by  inhalation  or  ingestion  may  cause  reduced 
oxygen  carrying  capacity  of  blood.  Causes  skin  and  eye 
irritation . 


HUMAN  HEALTH  EFFECTS: 
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Human  health  effects  of  overexposure  to  the  product  by  skin 
or  eye  contact  may  include  skin  irritation  with  discomfort 
or  rash;  or  eye  irritation  with  discomfort,  tearing,  or 
blurring  of  vision.  Sodium  nitrite  has  been  infrequently 
associated  with  skin  sensitization  in  humans.  By 
inhalation,  irritation  of  the  upper  respiratory  passages 
with  coughing  may  occur.  By  inhalation  or  ingestion,  the 
effects  may  include  low  blood  pressure  with  headache  and 
fainting,  or  nonspecific  discomfort  such  as  nausea  or 
weakness.  Overexposure  may  also  cause  methemoglobinemia 
(reduced  oxygen  carrying  capacity  of  the  blood)  with 
cyanosis  (bluish  discoloration  of  the  skin),  possibly 
progressing  to  dizziness,  incoordination ,  shortness  of 
breath,  increased  pulse  rate,  and  loss  of  consciousness. 


Sodium  nitrite  can  enlso  react  with  certain  amines  forming 
c D /T'l d u n cl s  w h i,  c h  u) a y  c: a u s e  c a n  c e r  ,  m u  t a  t  i.  o r) s ,  or  other 
tojicity.  These  c:  .hpoundE known  as  ni  trosamines  j»  can  be 
formed  in  acidic  environments  such  as  that  found  in  the 
stomach.  Since  many  medications  and  chemicals  contain  an 
amine  group  j,  simul  taneous  exposure  to  nitrites  should  be 
avoided- 


Carcinogenicity  Inf ormation 

hJone  of  the  components  present  in  this  material  at  concentrations 
equal  to  or  greater  than  0.1%  are  listed  by  lARC^  NTP,  OSHA  or  ACGIH 
as  a  carcinogen. 


FIRST  AID  MEASURES 


First  Aid 

INHALATION 

If  inhaled,  remove  to  fresh  air.  If  not  breathing  give 
artificial  respiration.  If  breathing  is  difficult,  give 
oxygen.  Call  a  physician. 

SKIN  CONTACT 

In  case  of  contact,  immediately  flush  skin  with  plenty  of 
water  for  at  least  15  minutes  while  removing  contaminated 
clothing-  Call  a  physician.  Wash  clothing  before  reuse. 

EYE  CONTACT 

In  case  of  contact,  immediately  flush  eyes  with  plenty  of 
water  for  at  least  15  minutes.  Call  a  physician. 

INGESTION 

If  swallowed,  imme?diately  give  two  glasses  of  welter  and 
induce  vomiting.  Call  a  physicie^n.  Never  give  anything 
by  mouth  to  an  unconscious  person. 
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N  o  t  e  s  t  o  P  l"i  y  s  i  c  i  a  n  s 

Absorption  of  this  product  into  the  body  leads  to  the 
formation  of  methemoglobin  which,  in  sufficient 
concen tration ,  causes  cyanosis.  Since  reversion  of 
methemoglobin  to  hemoglobin  occurs  spontaneously  after 
ter mincxtion  of  exposure,  moderate  degrees  of  cyanosis  need 
to  be  treated  only  by  supportive  measures  such  as  bed  rest 
and  oxygen  inhalation.  Thorough  cleansing  of  the  entire 
contaminated  area  of  the  body  including  scalp  and  nails  is 
of  utmost  importance.  Cyanocobalamin  (Vitamin  8-12),  1  mg 
intramuscularly,  will  speed  recovery.  Intravenous  fluids 
and  blood  transfusions  may  be  indicated  in  very  severe 
exposures. 


/ 


fire:  fighting  measures 


FI ammabi e  Properties 


A  L.t  t  o  cl  e  c  o  rn  p  c:»  s  i  t  i  o  rj 


490  C  (914  F)  after  drydown 


Will  not  burn. 

Fire  and  EKplosion  Hazards: 

Strong  oxidizer  when  water  is  removed.  Combustible 
mc^terials  may  catch  fire  more  easily  after  being  wet 
with  sodium  nitrite  and  dried,  F’roduct  intensifies 
combustion  of  other  materials-  Fires  c<re  difficult  to 
extinguish.  See  “Decomposition''  , 

E  t  i  n  g  l.i  i  s  h  i }  "i  g  lit:- (J  i  a 

As  appropriate  for  cofTtbustibl es  in  area. 

Fire  Fighting  Instructions 
Flood  with  wciter- 


ACC I DENTAL  RELEASE  MEASURES 


Safeguards  (Personnel) 

NOTE;  Review  FIRE  FIGHTING  MEASURES  and  HANDLING  (PERSONNEL) 
sections  before  proceeding  with  clean-up.  Use  appropriate 
PERSONAL  PROTECTIVE  EQUIPMENT  during  clean-up. 
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Accidental  Release  Measures 

F’lush  spill  area  with  plenty  of  water.  Comply  with  Federal  5 
State,  and  local  regulations  on  reporting  releases.  The 
Superfund  reportable  discharge  for  sodium  nitrite  is 
1.00  lbs. 


HANDLING  AND  STORAGE 


Handling  (Personnel ) 

Do  not  take  internally.  Keep  from  contact  with  clothing  and 
other  combustible  materials.  Avoid  contact  with  eyes  and 
skin.  Avoid  breathing  vapors  or  mist.  Avoid  breathing  dust 
from  dried-down  product.  Wash  thoroughly  after  handling. 


Storage 


Do  not  store  with  acids,  ammonium  salts,  cyanides,  amines  or 
reducing  agents . 


EXPOSURE  CONTROLS/PERSONAL  PROTECTION 
Engineering  Controls 

Good  general  ventilation  should  be  provided  to  minimize 
contact  with  vapors,  or  dust  from  dried-down  product. 

Personal  Protective  Equipment 


Eye /Face 

Protective  Gloves 


Coverall  chemical  splash  goggles. 
Rubber  gloves. 


If  product  is  allov*^ed  to  dry  and  dusty  conditions  eMist,  use 
N 1 0  S I  -i  /  ii  S  N  A  a  f.)  p  r  a  v  e  d  r  e  s  p  i  r  a  t  o  r  y  p  r  c>  t  e  c  t  i  o  n  . 


Exposure  Guidelines 


Applicable  Exposure  Limits 


SODIUM  NITRITE 
PEL  ( OSHA ) 

TLV  (ACGIH) 
AEL  t  (Du  Pont) 
WEEL  (AIHA) 


None  Established 
Non  B  Established 

2  mg/m3,  8  Hr.  TWA,  respirable  dust 
None  Established 


SODIUM  NITRITE 
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PEL  (OSHA) 

TLV  (ACGIH) 
AEL  t  (Du  Pont) 
WEEL  (AIHA) 


None  Established 
None  Established 

2  mq/m3,  8  Hr.  TWA,  respirable  dust 
None  Established 


SODIUM  CARE-tONATE 
PEL  (OSHA) 

TLV  (ACGIH) 

AEL  *:  (Du  Pont) 


None  Established 
None  Established 
5  mg/ m3,  8  Hr.  TWA 


t  AEL  is  Du  Pont ' B.  Acceptable  Exposure  Limit.  Where 
governmental ly  imposed  occupational  exposure  limits  which  are 
lower  than  the  AEL  are  in  effect,  such  limits  shall  take 
precedence . 


PHYSICAL  AND  CHEMICAL  PROPERTIES 


Physical  Data 

Solubility  in  Water  :  100  WTX  Technical  and  Oxidizing  Salt 

Solution 
:  Odorless 
:  Clear  liquid 


Odor 

Form 


!  Technical  !  Oxidizing  Salt 

?  '  !  Solution 

Color  :  Pale  Yellow  !  Straw  Colored 


Boiling  Pt.,  760  mmHg !  115  deg  C  !  114.5  deq  C 

i  (239  deg  F)  !  (233  deg  F) 


Freezing  Point  !  -1  deg  C  !  '^10-20  deg  C 

!  (30  deg  F)  !  (50-68  deg  F) 


Specific  Gravity  !  1.32  at  16  deg  C  ! '^1.4/16  deg  C 

!  (60  deq  F)  !  (34/60  deg  F) 

V  a  p  D  r  P  r  e  a  e  u  r  e  a 
25  deq  C 
38  deg  C 


Vapor  Density  (Air^l)!  Less  than  1  !  Less  than  1 

pH  Information  !  8.9  !  9 


Evaporation  Rate  !  Greater  than  1  !  Greater  than  1 


17  mmHq  !  '‘‘"50  mmHg 

35  mmHg  !  '^90  mmHg 
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STABILITY  AND  F<E ACTIVITY 
Chemical  Stabi 1 i ty 

Unstable  with  heat  after  dry  down. 


De  compo  sit ion 


Decompose  s  wit  h  he  a  t - 

Decomposition  temperature  is  490  deg  C  (914  deg  F)  after 
drydown  to  produce  oxygen  and  toxic  nitrogen  gashes. 

Po  I  y  me  r"  1  z  a  t  i  on 

F'olymerization  will  not  occur. 

□  t  h  e  r  H  a  z  a  r  d  s 


Incompatibility  :  Incompatible  with  acids,  ammonium  salts, 

amines,  activated  carbon,  cyanides,  and 
reducing  agents.  May  react  with 
secondary  or  tertiary  amines  to  form 
ni trosamines  (Certain  nitrosamines  are 
cancer-suspect  agents. ) . 


TOXICOLQGICAL  INFORMATION 


N  o  I  n  f  o  r  m  a  t  i  o  n  A  v  a  i  1  a  b  1  e 


EC0L06 I CAL  I NFORM AT I ON 
Eco toxicological  Information 
Aquatic  Toxicity 

96-hour  LC50,  minnows:  >100  mg/L 


D I SPOSAL  CONS I DERAT I ONS 
Waste  Disposal 

Comply  with  Federal,  State,  and  local  regulations.  If 
approved,  flush  to  waste  treatment  system. 
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TRANSPORT AT I ON  I NFORMAT I ON 


#  Shipping  Information 


DDT' 

P r o p e r  S h i. p ping  N a m e 
Hazard  Class 
I.D.  No.  (LIN/NA) 

DOT  Label (s) 

Special  Information 

DOT  Placard 


Hazardous  Substance,  Liquid,  N.O.S.f 
ORM-E 

NA  No:  9188 
Non  e 

♦Not  regulated  in  packages  containing 
less  than  300  lbs. 

None 


DOT/IMD 

Proper  Shipping  Name 
Hazard  Class 

K  B;  p  o  r  t  a  b  1  e  Q  u  a  n  t  i  t  y 

S  h  i  p  p  i  n  g  C  o  n  t  a  i  n  e  r  s 


Not  regulated  as  a  haizardous  material. 
Not  regulated. 

100  lb 


T/C,  T/T ,  sample  bottles 


Shipping  Information  —  Canada 


TDB 

Proper  Shipping  Name 

PIN  No, 

TDG  Class 

TDG  Packing  Group 


OXIDIZING  SUBSTANCES  N.O.S.  LIQUID 
(SODIUM  NITRITE,  SODIUM  NITRATE,  SODIUM 
CARBONATE) 

UN  1479 
5.1,  (9.2) 

II 


REGULATORY  I MFORMAT I  ON 
U.S.  Federal  Regulations 

TSCA  Inventory  Status  :  Reported / In c 1 uded . 

Canadian  Regulations 

CLASS  C  Oxidizing  Material 

CLASS  D  Division  i  Subdivision  E<  --  Toxic  Materi a  1 /Acute  Lethality. 

CLASS  D  Division  2  Subdivision  B  -  Toxic.  Material.  Skin  or  Eye 
I rri tant . 
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OTHER  INFORMATION 


Additional  Information 

Title  III  Classif ications; 


Acute  Health  -■  Yes 

Chronic  Health  -  Yes 

Fire  Hazard  -  No 

F;  e  a  c  t  .i  v  i  t  y  N  o 

P  r  e  s  B  u  ■  ■■  e  --  N  o 


For  further  information,  see  Du  Font's  "Sodium  Nitrite"  Data 
Sheet. 


The  data  in  this  Material  Safety  Data  Sheet  relates  only  to  the 
specific  material  designated  herein  and  does  not  relate  to  use  in 
combination  with  any  other  material  or  in  any  process. 

Responsibility  for  MSDS  :  CHEMICALS  &  PIGMENTS 
Address  :  MISSISSAUGA,  ONTARIO 

Telephone  ;  416-821-3300 

#  Indicates  updated  section. 


End  of  MSDS 


V  S.  *:  *  *  *  *  *  *  *  *  *  *  *  *'  **■*’*'•  *  *  * 

M  S  D  S  * 

'’■■  t 

jjt* 

*;  Canadian  Centre  for  OccuDational  Health  and  Safety  * 

#  *  ^.  *****:****  >^  ******  *  *  *  *  * 


t**  IDENTIFICATION  ttt 


MSDS  RECORD  NUMBER 
PRODUCT  NAME(S) 

PRODUCT  IDENTIFICATION 
DATE  OF  MSDS 


ilANUFACTURER 

ADDRESS 


EMEROENCY  TELEPHONE  NO 


756024 

SODIUM  NITRATE 

06SDNA 

1994-06-09 


t**  MANUFACTURER  INFORMATION  *** 

;  GRACE  DEARBORN  INC 
:  3451  ER INDALE  STATION  ROAD 
MISSISSAUGA  ONTARIO 
CANADA  L5C  2S9 
:  905-279—2222  (OFF' ICE  HOURS) 
613-996-6666  (AFTER  HOURS) 

*!K*  material  safety  data  t*t 
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MATERIAL  SAFETY  DATA  SHEET;  SODIUM  NITRATE 


Version  # 


3 . 00 


PRODUCT  IDENTIFICATION:  SODIUM  NITRATE 


PRODUCT  USE : 


COMMODITY  CHEMICAL 


MANUFACTURER : 

GRACE  DEARBORN  INC. 

3451  ER INDALE  STATION  ROAD 
MISSISSAUGA,  ONTARIO 
L5C  2S9 


EMERGENCY  PHONE; 

OFFICE  HOURS;  905-279-2222 
AFTER  HOURS:  613-996-6666 


TRANSPORTATION  OF  DANGEROUS  GOODS  CLASSIFICATION: 
SODIUM  NITRATE  5.1  UN 1498  III 
WHM I S  CLASS I F I CAT I ON : 

CLASS  C;  CLASS  D  DIVISION  2  SUBDIVISION  B 


2)  INGREDIENTS; 

Chem i c  a 1  Name . 

SODIUM  NITRATE 


3)  PHYSICAL  DATA: 

Physical  state.......  SOLID 

Odour  threshold......  N/D 

Specific  gravity.....  1.28 

Density. N/D 

.  . .  17.  =  7 


Solubility  in  water..  73 
Appearance  and  odour . . 


CAS  # 


TLV(mg/m3)  LD50(mg/Kg 


7631-99-4  N/E 
7.RANGE-(  60.0-  100.0) 


2000C 


Freezing  point.  (Deg. ON/ A 
Boiling  point .. (Deg .C)N/A 

Vapour  pressure . .  .  N/ A 

Vapour  density ( air=l ). N/A 
Evaporation  rate. .... .N/A 

Coeff.  of  water/oil .. .N/D 


WHITE  PELLETS,  ODDIJRLESS 

4)  FIRE  AND  EXPLOSION  HAZARD  DATA: 

CONDITIONS  OF  FLAMMAEULITY: 

NON-FLAMMABLE 

EXT  I  NOLI  I  SHINS  MEDIA:  WATER  X 

FOAM  X  C02  X 

Other  ;  DRY  CHEMICAL 

SPECIAL  PROCEDURES: 

TREAT  AS  A  CLASS  A  FIRE. 

MODERATE  WHEN  MIXED  WITH  DRBANIC  MATTER  -  EXPLODES  WHEN 
HEATED  OVER  1000  DEGREES  C  -  OXIDIZING  AGENTS. 

FLASH  POINT;  (Deg.  C  PMCC )  NONE 

FLAMMABLE  LIMITS  IN  AIR  7.  BY  VOLUME:  LOWER  NxLO  UPPER  N/D 

AUTO  IGNITION  TEMP;  (Deq.  C)  N/D 

HAZARDOUS  COMBUSTION  PRODUCTS ; N/D 
EXPLOSION  DATA: 

SENSITIVITY  TO  IMPACT . . .  :NONE  KNOWN 

SENSITIVITY  TO  STATIC  DISCHARGES NONE  KNOWN 
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S)  REACTIVITY  DATA: 

STABILITY  (NORMAL  COND. )  STABLE  X  UNSTABLE 
CONDITIONS  TO  AVOID: 

AVOID  EXTREME  HEAT  ABOVE  1000  DEGREES  C 
CONDITIONS  OF  REACTIVITY: 

N/D 

INCOMPATIBILITY;  (MATERIALS  TO  AVOID) 

ORGANIC  MATERIALS 

HAZARDOUS  DECOMPOSITION  PRODUCTS; 

N/D 


6)  TOXICOLOGICAL  PROPERTIES: 

ROUTE  OF  ENTRY:  SKIN  CONTACT  X  ABSORBED  BY  SKIN  EYE  CONTACT  X 

INHALATION  X  '  INGESTION  X 

EFFECTS  OF  ACUTE  EXPOSURE 

MAY  CAUSE  IRRITATION  TO  SKIN  AND  EYES.  AVOID  PROLONGED  AND/ 

OR  REPEATED  CONTACT. 

MAY  CAUSE  DISCOMFORT,  NAUSEA  OR  VOMITING  IF  INGESTED. 

MAY  CAUSE  IRRITATION  TO  UPPER  RESPIRATORY  TRACT  IF  INHALED. 

EFFECTS  OF  CHRONIC  EXPOSURE: 

N/D 

Oral  rat  LDSOmg/Kg .( cal c .); >2000  Exposure  limits .  :N/D 

Irritancy .  :N/D  Sensitization . :N/D 

Synergistic  Mat .  ;NONE  KNOWN 

Carcinogenicity .  :NONE  KNOWN 

Reproductive  Eff .  ;NONE  KNOWN 

Teratogenici ty .  ;NONE  KNOWN 


Mutaginicity 


NONE  KNOWN 


7)  PREVENTIVE  MEASURES 
PERSONAL  PROTECTIVE  EQUIPMENT: 

EYE  PROTECT I ON :X  6L0VES:X  CLOTHING: X 

•RESPIRATORY  PROTECTION: 

DUST  MASK 

VENTILATION  REQUIREMENTS: 

MECHANICAL  (GENERAL) 

SPILL  AND  LEAK  PROCEDURES: 

PICK  UP  DRY  SPILLS  AND  RETURN  TO  CONTAINER.  FLUSH 
REMAINDER  TO  DRAIN  WITH  EXCESS  WATER. 

WASTE  DISPOSAL: 

USE  AN  APPROVED  SCAVENGER  SERVICE. 

HANDLING  PROCEDURES: 

WEAR  CHEMICAL  GOGGLES  AND  RUBBER  GLuVES. 

USE  PERSONAL  PROTECTIVE  CLOTHING. 

STORAGE  REQUIREMENTS: 

STORE  AWAY  FROM  ORGANICS  IN  DRY  FIREPROOF  BINS. 

WOOD  AND  PAPER  BAGS  SATURATED  WITH  SODIUM  NITRATE  SHOULD 
BE  REMOVED  FROM  PREMISES. 

SPECIAL  HANDLING  INFORMATION: 

NONE 
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8)  FIRST  AID  MEASURES: 

WASH  CONTAMINATED  AREA  THOROUGHLY  WITH  SOAP  AND  WATER.  LAUNDER  CLOTHING 
BEFORE  REUSE.  FLUSH  EYES  WITH  FLOWING  WATER  FOR  15  MINUTES  AND  GET  MEDICAL 
ATTENTION.  IF  INGESTED,  INDUCE  VOMITING  AND  GIVE  LARGE  QUANTITIES  OF 
WATER  AND  GET  MEDICAL  ATTENTION  IMMEDIATELY. 

GASTRIC  LAVAGE  MAY  BE  REQUIRED. 


9)  OTHER  INFORMATION: 

NONE 

10)  PREPARATION  INFORMATION 

PREPARED  BY;  T.R. Erwin.  DATE  PREP. /REV.  1994.06.01 

GRACE  DEARBORN  INC.  PRINT  DATE:  1994.06.09 

P.O.  BOX  3060  STATION  A.  PHONE;  905-279-2222 

MISSISSAUGA  ONTARIO.  L5A  3T5  FAX:  905-279-0020 

N/D-No  Data  N/A-Not  Applicable  N/E-Not  Established  <-Less  >-Greater 
A=Oral  rat  LD50  B=Oral  rat  LD  low  C=oral  LD50/LD  low  other  animal 
D=Estimated  1000  E=Arbitrary  2000  F=Other  Route  Prefix  C=Ceiling  limit 
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CONCEPTUAL  DESIGN  AND  RELATED  DOCUMENTS 


15.0  OPERATIONS  AND  SAFETY  CONSIDERATIONS 


U.S.  Army  Environmental  Center 
Red  Water  Treatment  Technology 
Test  Plan  and  Site  Preparation 
Aberdeen  Proving  Ground,  Maryland 


K]>MSISVWP1S«S«1-12-95\DU\E1 


COMPANY  NAME:  IT  Cbiporation 

PROJECT  NAME:  USAEC 

LOCATION:  Abenjeqi  Irving  Ground,  Maryland 


PRCaBCTNO:  3222C 
SPEC.  NO.: 

WP:  WP1585.15 


15.0  Operations  and  Safety  Considerations 

15.1  Introduction 

The  protection  of  woikers  and  environmental  health  and  safety  (H&S)  are  major  concerns 
during  project  implementation  and  cannot  be  compromised.  This  document  presents  a 
description  of  special  H&S  precautions  related  to  operating  and  sampling  a  CBC  for  the 
destruction  of  red  water  for  USAEC.  This  document  is  not  intended  to  serve  as  die  site 
healdi  and  safety  plan  (HASP). 

15.2  Regulations  and  Guidelines 

All  activities  conducted  during  the  incineration  of  red  water  must  be  in  compliance  with 
applicable  requirements  of  the  following  publications: 

•  29  Code  of  Federal  Regulations  (CFR)  1926,  Construction  Industry,  Occupa¬ 
tional  Safety  and  Health  Administration  (OSHA)  Safety  and  Health  Standtuxls 

•  29  CFR  1910,  General  Industry  OSHA  Safety  and  Health  Standards 

•  29  CFR  1910.120,  OSHA  Final  Rule  dated  March  6, 1989,  "Hazardous  Waste 
Operations  and  Emergency  Response” 

•  National  Institute  of  Occupational  Safety  and  Health  (NIOSHjADSHAAJSCGAJ.S 
Environmental  Protection  Agency  (EPA),  "Occupational  Safety  and  Health 
Guidance  Manual  for  Hazardous  Waste  Site  Activities,"  October  1985 

•  American  Confoence  of  Governmental  Industrial  Hygienists  (ACGIH),  "Thresh¬ 
old  Limit  Values  and  Biological  Exposure  Indices,”  1989-1990,  or  most  current 
version 

•  U.S.  Department  of  Health  and  Human  Services  (DHHS),  "NIOSH  Sampling  and 
Analytical  Methods,"  DHHS  (NIOSH)  PubUcation  84-100 

•  American  National  Standards  Institute  (ANSI),  Practice  for  Respiratory  Protec¬ 
tion,  Z88.2, 1980 

•  ANSI,  Emergency  Eyewash  and  Shower  Equipment,  Z41.1,  1983 

•  ANSI,  Protective  Footwear,  Z3S8.1,  1981 
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•  ANSI  Hiysical  Qualifications  for  Respirator  Use,  Z88.6,  1984 

•  ANSI,  Practice  for  Occupational  and  Educational  Eye  and  Face  Protection, 

Z87.1,  1968. 

15.3  Hazard  Assessment 

This  section  discusses  the  hazards  that  are  anticipated  to  be  encountered  during  operation  of 
the  CBC  to  bum  red  water.  The  potential  hazards  associated  widi  operation  of  the  CBC 
include  chemical  and  physical  hazards. 

15.3.1  Chemical  Hazards 

Potential  exists  for  personnel  to  come  into  contact  with  the  following  types  of  materials: 

•  Reactive  and  toxic  feed  materials 

•  Flammable  solvents  used  in  the  sampling  trains 

•  Toxic  and  corrosive  combustion  products. 

15.3.1.1  Feed  Materials 

The  feed  materials  during  routine  operations  is  red  water.  Red  water  is  the  aqueous  effluent 
generated  during  sellite  purification  of  crude  TNT.  The  characteristics  of  red  water  arc 
presented  at  the  end  of  this  chapter. 

Explosion  Potential.  The  red  water  has  a  solids  heat  content  of  3,200  Btu/lb.  The  solids 
are  in  a  solution  that  is  85  percent  water,  which  makes  the  red  water  endothermic. 

CBCs  were  originally  designed  to  manage  materials  with  high  heat  content  for  energy 
productitHi.  The  level  of  energy  in  the  red  water  will  not  be  dangerous  for  the  CBC. 
Additionally,  the  large  internal  volume  of  the  CBC  will  dissipate  any  pressure  shocks  that 
could  occur  from  uneven  combustion  of  the  red  water. 

Contaminated  Surfaces.  The  red  water  will  be  pumped  directly  to  the  CBC  feed  port  In 
the  unlikely  event  that  red  water  is  spilled,  it  should  be  cleaned  up  using  wet  metiiods  and  not 
allowed  to  dry.  Dry  TNT  or  related  materials  can  explode  due  to  friction  or  spaiic. 
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15.3.1.2  Ash 

The  ash  from  the  CBC  will  be  a  fine  particulate  that  may  be  toxic.  It  is  unlikely  that 
explosive  materials  will  be  found  in  the  ash  to  present  a  physical  or  chemical  hazard. 
Toxicity  of  the  ash  will  be  due  to  the  presence  of  metals.  The  fine  particulate  will  be  a 
respiratory  hazard. 


RssplratOfy  Protoctlon.  The  following  rules  will  be  adhered  to  by  all  site  personnel  when 
respiratory  protection  is  in  use: 

•  Only  properly  cleaned,  maintained,  NIOSH/Mine  Safety  and  Health  Administra¬ 
tion  (MSHA)-approved  respirators  will  be  used  on  site. 

•  Selection  of  respirators,  as  well  as  any  decisions  regarding  upgrading  or  down¬ 
grading  of  respiratory  protection,  will  be  made  by  the  site  H&S  officer  upon 
consultation  with  a  senior  health  and  safety  professional. 

•  Used  air-purifying  cartridges  will  be  replaced  at  the  end  of  each  shift  or  when 
load-up  or  breakthrough  occurs. 

•  Only  employees  who  have  had  pre-issued  qualitative  fit  tests  and  annual  fit  tests 
thereafter  will  be  allowed  to  wc^  in  atmospheres  where  respirators  are  required. 

•  If  an  employee  has  demonstrated  difficulty  in  breathing  during  the  fit  test  or 
during  use,  he/she  will  be  given  a  physical  examination  to  determine  whether  a 
respirator  can  be  worn  while  performing  the  required  duty. 

•  No  employee  will  be  assigned  tasks  requiring  the  use  of  respirators,  if  based 
upon  the  most  recent  examination,  a  physician  determines  that  the  employee  will 
be  unable  to  function  normally  wearing  a  respirator  or  that  the  health  of  the 
employee  will  be  impaired  by  use  of  a  respiratOT. 

•  Ccmtact  lenses  are  not  to  be  worn  while  using  any  type  of  respiratory  protection. 

•  Excessive  facial  hair  (beards)  prohibits  proper  face  fit  and  effectiveness  of 
respirators;  dierefore,  persmis  required  to  wear  fiill-face  or  half-face  respirators 
must  not  have  beards,  wide  mustaches,  goatees,  extended  sideburns,  or  Fu 
Manchu  mustaches.  All  prasonnel  wearing  full-face  or  half-face  respirators  will 
be  required  to  be  clean  shaven  prior  to  each  day’s  shift. 
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•  Each  respirator  will  be  individually  assigned  and  not  interchanged  among 
employees  without  cleaning  and  sanitizing. 

•  Regular  eyeglasses  cannot  be  worn  with  full-face  respirators  because  they 
interfere  with  the  face-piece  seal.  Inserts  must  be  utilized. 

•  The  respiratory  protection  used  on  site  will  be  in  compliance  with  OSHA, 

29  CFR  1910.134. 

15.3.1.3  Sany)llng  Trains 

During  testing  programs,  flammable  solvents  may  be  used  in  the  sampling  trains.  Material 
Safety  Data  Sheets  (MSDS)  will  be  provided  by  the  test  team  for  these  substances. 

15.3.1.4  Spiking  Materials 

During  testing  programs,  the  feed  stream  may  be  spiked  with  materials  that  are  toxic, 
reactive,  flammable,  and/or  corrosive.  It  will  be  incumbent  upon  the  test  team  to  properly 
store  and  handle  the  spiking  materials,  and  to  provide  MSDSs  for  these  materials. 

15.3.2  Physical  Hazards 

Sevoal  physical  hazards  are  expected  to  be  encountered  during  field  activities.  These  hazards 
are  similar  to  those  associated  with  any  mechanical  project  These  hazards  include  those  due 
to  poor  housekeeping,  equipment  operation,  the  use  of  hand  and  power  tools,  handling  and 
storage  of  fuels,  and  use  of  electrical  power. 

15.3.2.1  Noise 

Noise  is  a  potential  hazard  associated  with  the  operation  of  mechanical  equipment  including 
the  fans,  blowers,  power  tools,  pumps,  and  generators. 

All  on-site  personnel  will  wear  hearing  protection  in  areas  where  noise  levels  exceed  a  time- 
weighted  average  (TWA)  of  85  decibels  (dBA).  Hearing  protection  will  be  worn  during 
activities  if  levels  are  suspected  or  shown  K>  exceed  85  dBA.  The  site  H&S  officer  will  con¬ 
tinuously  identify  areas  with  high  noise  levels.  High  noise  areas  i^l  initially  be  monitored 
with  a  sound  level  meter  or  dosimeter.  Areas  with  consistently  high  noise  levels  will  have 
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signs  posted  notifying  personnel  that  hearing  protection  is  required.  All  employees  working 
on  or  near  the  CBC  will  receive  annual  hearing  conservation  refresher  training. 

15.3.2.2  Heat  Stress 

Heat  stress  is  a  significant  potential  hazard  associated  with  the  use  of  protective  equipment  in 
hot  weather  environments.  The  signs  and  symptoms  of  heat  stress  and  the  physiological 
monitoring  requirements  are  discussed  below. 

Heat  Stress  Monitoring.  Heat  stress  is  caused  by  a  number  of  interacting  factors, 
including  environmental  conditions,  clothing,  workload,  and  individual 
Extreme  hot  weather  can  cause  physical  discomfort,  loss  of  efficiency. 

Individuals  vary  in  their  susceptibility  to  heat  stress.  Factors  that  may 
to  heat  stress  include: 

•  Lack  of  physical  fitness 

•  Insufficient  acclimation 

•  Age 

•  Dehydration 

•  Obesity 

•  Alcohol  and/or  drug  use 

•  Medical  conditions 

•  Infection 

•  Sunburn 

•  Diarrhea 

•  Chronic  disease. 

Reduced  work  tolerance  and  the  increased  risk  of  heat  stress  are  directly  influenced  by  the 
amount  and  type  of  personal  protective  equipment  (PPE)  worn.  PPE  adds  weight  and  bulk, 
severely  reduces  the  body’s  normal  heat  exchange  mechanisms  (evaporation,  convection,  and 
radiation),  and  increases  energy  expenditure. 


characteristics, 
or  personal  injury. 

predispose  individuals 
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S/pns  and  Symptoms  of  Heat  Stress.  If  normal  body  temperature  fails  to  be  maintained 
because  of  excessive  heat,  a  number  of  physical  reactions  can  occur  ranging  from  mild  to 
fatal.  Heat-related  problems  include; 

•  Heat  Rash.  Caused  by  continuous  exposure  to  heat  and  humidity  and  aggra* 
vated  by  chafing  clothes.  Heat  rash  decreases  the  body’s  ability  to  tolerate  heat, 
as  well  as  being  a  nuisance. 

•  Heat  Cramps.  Caused  by  profuse  perspiration  with  inadequate  fluid  intake. 
Heat  cramps  cause  painful  muscle  spasms  and  pain  in  the  extremities  and 
abdomen. 

•  Heat  Exhaustion.  Caused  by  increased  stress  on  various  organs  to  meet  in¬ 
creased  demand  to  cool  the  body.  Heat  exhaustion  causes  shallow  breathing; 
pale,  cool,  moist  skin;  profuse  sweating;  and  dizziness.  Heat  exhaustion  can  be 
alleviated  by  promptly  moving  the  affected  individual  to  a  cool  place  to  lie  down 
and  providing  cool  fluids  to  drink. 

•  Heat  Stroke.  The  most  severe  form  of  heat  stress.  Heat  stroke  symptoms 
include  hot,  dry  skin;  no  perspiration;  nausea;  dizziness;  confusion;  strong,  rapid 
pulse;  and  coma.  The  body  must  be  cooled  immediately  to  prevent  severe  injury 
or  death.  Relief  is  possible  only  by  emergency  measures  that  quickly  reduce 
body  temperature  to  avoid  irreparable  damage  to  the  body. 


Heat  Stress  Prevention.  One  or  more  of  the  following  practices  will  help  reduce  the 
probability  of  succumbing  to  heat  stress: 

•  Provide  plenty  of  liquids  to  replace  the  body  fluids  lost  by  perspiration.  Fluid 
intake  must  be  forced  because,  under  conditions  of  heat  stress,  tire  normal  thirst 
mechanism  is  not  adequate  to  bring  about  a  voluntary  replacement  of  lost  fluids. 

•  Provide  cooling  devices  to  aid  natural  body  ventilation;  however,  these  devices 
add  weight  and  should  be  balanced  against  woricer  comfort 

•  If  possible,  install  mobile  show^  or  hose-down  facilities  to  reduce  body 
temperature. 

•  If  possible,  provide  cool  protective  clotiiing. 

•  If  possible,  conduct  field  operations  in  tiie  early  morning. 
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•  Acclimate  workers  to  heat  conditions  when  field  operations  arc  conducted  during 
hot  weather. 

•  Train  personnel  to  recognize  the  signs  and  symptoms  of  heat  stress  and  its 
treatment 

•  Rotate  personnel  to  various  job  duties  if  possible. 

•  Provide  shade  or  shelter  to  relieve  personnel  of  exposure  to  the  sun  during  rest 
periods. 

Individuals  succumbing  to  the  symptoms  of  heat  stress  will  notify  the  site  H&S  office:.  Early 
detection  and  treatment  of  heat  stress  will  prevent  further  serious  illness  or  injury  and  lost 
work-time.  Proper  and  effective  heat  stress  treatment  can  prevent  the  onset  of  more  serious 
heat  stroke  or  exhaustion  conditions.  Individuals  having  progressed  to  heat  exhaustion  or  heat 
stroke  become  more  sensitive  and  predisposed  to  additional  heat  stress  situations. 

Physiological  Monitoring.  Ambient  temperature  and  other  environmental  factors  provide 
basic  guidelines  to  implement  workAest  periods.  However,  because  individuals  vary  in  their 
susceptibility  to  heat  stress,  physiological  monitoring  will  be  used  to  regulate  each  individ¬ 
ual’s  respmise  to  heat  stress  when  ambient  temperatures  exceed  TO^F.  Monitoring  frequency 
will  increase  as  ambient  temperature  increases.  The  three  physiological  parameters  that  each 
individual  will  monitor  are; 

•  Heart  Rate.  Each  individual  will  count  his/her  radial  (wrist)  pulse  for  30 
seconds  as  early  as  possible  in  the  first  rest  period.  If  the  heart  rate  of  any 
individual  on  die  sampling  team  exceeds  100  beats  per  minute  at  the  beginning 
of  the  rest  period,  then  the  work  cycle  will  be  decreased  by  one-third.  The  rest 
period  will  remain  the  same. 

•  Oral  Temperature.  Each  individual  will  measure  his/her  oral  temperature  with 
a  single-use  clinical  th(»mometer  for  1  minute  as  early  as  possible  in  the  first 
rest  period.  If  the  oral  temperature  exceeds  98.6^  at  the  beginning  of  the  rest 
peri^  then  the  work  cycle  will  be  decreased  by  one-third.  The  rest  period  will 
remain  the  same. 

•  Body  Water  Loss.  Each  individual  will  weigh  his/her  self  befrne  starting 
work  and  at  the  end  of  each  work  shift 
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An  individual  is  not  permitted  to  return  to  work  if  his/her  oral  temperature  exceeds  100.6^. 

Physiological  monitoring  information  will  be  recorded  on  the  Employee  Record  for  Heat 
Stress.  All  monitoring  will  be  performed  by  persons  with  a  minimum  of  current  Red  Cross 
first-aid  certification  and  individualized  training  to  recognize  the  symptoms  of  heat  stress. 

The  site  H&S  officer  will  specify  the  work  cycle  period  and  the  rest  cycle  period  based  on 
heat  stress  monitoring  as  per  1991-1992  ACGIH  Threshold  Limit  Values  (TLV). 

15.3.Z3  Cold  Stress 

At  certain  times  of  the  year,  workers  may  be  exposed  to  the  hazards  of  working  in  cold 
environments.  Potential  hazards  in  cold  environments  include  frostbite  and  hypothermia,  as 
well  as  slippery  working  surfaces,  brittle  equipment,  and  poor  judgement 

To  minimize  the  risk  of  the  hazards  of  working  in  cold  environments,  workers  will  be  trained 
to  recognize  the  physiologic  responses  of  the  body  to  cold  stress. 

Physiologic  Response  to  Cold  Stress.  Personnel  who  are  exposed  to  temperatures 
below  -10^  with  wind  speeds  of  greater  than  5  miles  per  hour  (mph)  will  be  medically 
certified  as  suitable  for  such  exposure.  Employees  will  be  protected  from  exposure  to  cold  so 
that  their  body  core  temperature  does  not  fall  below  98.6°F.  Lower  body  temperatures  result 
in  reduced  alertness  and  a  reduction  in  thought  processes  or  loss  of  consciousness. 

Pain  in  die  extremities  (i.e,  fingers,  toes,  ears,  and  nose)  may  be  the  first  signs  of  cold  stress, 
because  these  areas  have  high  surface  area-to-volume  ratios.  Uncontrollable  shivering  occurs 
during  exposure  to  cold  when  the  body  core  temperature  falls  below  95^.  This  symptom 
should  be  taken  as  a  sign  of  danger,  and  work  terminated  with  workers  moving  to  a  warm 
environment 

Ambient  air  temperature  and  the  velocity  of  the  wind  influence  the  development  of  a  cold 
injury.  Wind  chill  is  used  to  describe  the  chilling  effect  of  moving  air  in  cmnbination  with 
low  temperature.  As  a  general  rule,  the  greatest  incremental  increase  in  wind  chill  occurs 
when  a  S-mph  wind  increases  to  10  mph.  Additionally,  water  conducts  heat  240  times  faster 
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than  air.  Thus,  the  body  cools  suddenly  when  chemical  protective  clothing  is  removed  and 
clothing  beneath  is  soaked  with  perspiration. 

Signs  and  Symptoms  of  Cold  Stnss.  Local  injury  resulting  from  cold  is  included  in 
the  generic  term  "frostbite;"  however,  there  are  several  degrees  of  damage.  Cold-related 
injuries  include: 

•  Frost  nip  or  incipient  frostbite  is  characterized  by  sudden  whitening  or  blanching 
of  the  skin. 

•  Superficial  frostbite  gives  the  skin  a  waxy  appearance  and  is  firm  to  the  touch, 
but  the  tissue  beneath  is  resilient.  Superficial  frostbite  can  be  treated  by  cover¬ 
ing  the  cheeks  widi  warm  hands,  placing  frostbitten  fingers  beneath  the  armpit 
next  to  the  skin,  or  placing  fiostbitten  feet  beneath  the  clothing  against  the  skin 
of  a  companion. 

•  Deep  frostbite  is  characterized  by  cold,  pale,  and  solid  tissues.  Deep  frostbite  is 
an  extremely  serious  injury  and  affected  individuals  will  seek  medical  attention. 

•  Systemic  hypothermia  is  caused  by  exposure  to  freeing  and  rapidly  dropping 
temperatures.  Hypothermia  symptoms  are  visually  exhibited  in  five  stages: 

-  Shivering 

-  Apathy,  listlessness,  sleepiness,  and  sometimes  rapid  cooling  of  the  body  to 
less  than  95.5°F 

-  Uncmisciousness,  glassy  stare,  slow  pulse,  and  slow  respiratory  rate 

-  Freezing  of  the  extremities 

-  Death. 


Cold  Stress  Prevention.  Prevention  of  frostbite  is  a  function  of  whole-body  protection: 

•  Adequate  insulated  clothing  should  be  worn  when  the  air  temperature  is  below 
40°F.  Insulated  coveralls,  thermal  socks,  long  underwear,  hard  hat  liners,  and 
other  cold-weather  gear  aid  in  the  prevention  of  hypothermia. 

•  Warm  break  areas  and  drinks  (no  caffeinated  cofree)  aid  in  warming  the  body. 
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•  Train  personnel  to  recognize  the  signs  and  symptoms  of  cold-ielat?d  injuries  and 
their  treatment 

•  Personnel  will  try  to  keep  from  getting  their  bodies  and  clothing  wet  as  this  will 
only  accelerate  the  effects  of  cold  stress.  However,  if  personnel  should  get  wet 
they  will  be  allowed  to  dry  off  and  change  clothes. 

•  In  addition,  reduced  work  periods  may  be  necessary  in  extreme  conditions  to 
allow  test  in  a  warm  area. 

15.3^4  Bum  Hazards 

The  surface  of  the  CBC  will  be  more  than  300^.  Therefore,  there  is  a  real  bum  hazard. 
Other  hot  spots  may  be  the  ash,  die  baghouse,  the  fans,  the  stack,  and  all  duct  work.  Bums 
can  be  prevented  by  avoiding  contact  with  hot  surfaces  and  by  using  the  proper  protective 
equipment  when  working  on  or  near  hot  surfaces. 

15.3. Z5  Explosion  Hazard 

The  auxiliary  fuel  for  the  CBC  will  be  natural  gas.  To  prevent  an  explosive  buildup  of 
natural  gas  in  the  CBC  the  following  will  be  observed: 

•  All  auxiliary  fuel  valves  will  be  installed  in  a  double  block  and  bleed  manner 

•  CBC  will  be  purged  with  air  before  the  burner  is  started 

•  CBC  temperature  will  be  above  1300°F  before  auxiliary  fuel  is  fed  directly  to 
the  CBC 

•  Flame  sensor  will  monitor  the  flame  whenever  a  burner  is  in  operation. 

15.3. Z6  FIro  Hazard 

High  temperature  in  the  baghouse  could  cause  the  bags  to  catch  fire.  To  prevent  this 
problem,  the  temperature  of  the  gases  before  the  baghouse  will  be  continuously  monitored  and 
if  die  temperature  exceeds  the  manufacturer’s  recommended  maximum  temperature,  the 
auxiliary  fuel  will  be  cut  off. 
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15.3^.7  Confined  Space  Entry 

The  CBC  shaU  be  evaluated  to  determine  if  any  spaces  are  permit-required  confined  space.  A 
permit-required  confmed  space  is  a  space  that: 

•  Contains  or  has  the  potential  to  contain  a  hazardous  atmosphere 

•  Contains  a  material  that  has  a  potential  for  engulfing  an  entrant 

•  Is  configured  such  that  an  entrant  could  be  trapped  or  asphyxiated 

•  Contains  any  other  safety  or  health  hazard. 

A  sign  reading  "DANGER-PERMIT-REQUIRED  CONFINED  SPACE,  DO  NOT  ENTER" 
will  be  posted  at  the  entrance  to  any  confined  space. 

Before  entry  into  a  permit-required  confined  space,  a  permit  must  be  obtained  from  the  site 
H&S  officer.  Only  properly  trained,  authorized  entrants  may  enter  a  confined  space.  A 
properly  trained  attendant  must  monitor  the  entrant  from  outside  of  the  confined  space.  The 
appropriate  PPE  must  be  worn  by  the  entrant  and  available  for  the  rescue  service. 

15.3.3  Activity  Hazard  Analysis 

This  section  provides  an  analysis  of  the  likelihood  of  exposure  to  chemical  and  physical 
hazards  and  the  risks  associated  with  those  exposures. 

15.3.3.1  CBC  Erection 

The  likelihood  of  exposure  to  chemical  hazards  is  low,  and  the  associated  risk  is  low. 

The  likelihood  of  exposure  to  physical  hazards  is  low  to  moderate.  Heavy  equipment 
operation  and  working  at  elevated  locations  pose  moderate  hazards  during  CBC  erection. 
Other  anticipated  physical  hazards  include  noise,  electrical  hazards,  pinch  points,  heavy 
lifting,  fuel  handling,  and  heat  stress.  Ccmtrol  measures  that  will  be  employed  to  reduce  the 
potential  risk  of  exposure  include  pr(^>erly  maintained  heavy  equipment,  employee  training  to 
recognize  physical  hazards,  and  adhmence  to  the  heat  and  cold  stress  guidelines  contained  in 
the  HASP. 
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15.3.3.2  PBrlormance  Testing 

During  the  peifonnance  test,  samples  of  the  red  water  will  be  analyzed.  The  red  water  may 
be  spiked  with  organic  chemicals  and  heavy  metals,  which  present  potential  inhalation  and 
skin  contact  hazards  during  the  addition  and  subsequent  sample  handling  activities.  Control 
measures  that  can  be  employed  to  significantly  reduce  the  potential  risk  of  exposure  include 
enclosed  mixing  and  the  use  of  PPE. 

The  likelihood  of  exposure  to  physical  hazards  is  low  to  moderate.  Equipment  operation  and 
material  handling  activities  pose  low  hazards  during  trial  bum  preparation  activities.  Other 
physical  hazards  include  heavy  lifting,  noise,  electrical  hazards,  fire,  and  elevated  work  areas. 
Control  measures  that  will  be  used  to  reduce  the  potential  risk  of  exposure  include  proper 
equipment  maintenance,  trained  operators,  grounding  and  bonding  during  liquid  transfer, 
adherence  to  lock-out/tag-out  procedures,  and  utilization  of  proper  tie-off  procedures. 

15.3.3.3  Maintenance  Operations 

The  likelihood  of  exposure  to  chemical  hazards  during  maintenance  activities  is  low.  The 
area  of  concern  for  this  analysis  is  from  the  feed  port  m  the  stack.  All  red  water  that  enters 
the  CBC  will  be  combusted,  so  red  water  (and  its  constituents)  will  not  be  present  in  the  CBC 
during  maintenance  operations.  A  separate  analysis  of  maintenance  of  the  waste  feed  system 
should  be  considered,  but  this  is  beyond  the  scope  of  this  document. 

The  likelihood  of  exposure  to  physical  hazards  is  low  to  moderate.  The  risk  associated  with 
exposure  to  these  agents  is  moderate,  based  upon  the  potential  for  serious  injury  from 
electrical  hazards,  pinch  points,  and  moving  equipment  Control  measures  that  will  be 
employed  to  reduce  the  potential  risk  of  exposure  include  employee  training  and  the  prepara¬ 
tion  of  site-specific  standard  operating  procedures  (SOP).  Examples  of  these  procedures 
include: 

•  LockoutAagout  procedure 

•  Confined  space  industrial 

•  Welding,  cutting,  and  other  hot  work  in  hazardous  locations 

•  Isolation  of  and  entry  into  the  CBC. 
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15.3.3.4  Operation  of  the  CBC 

A  variety  of  chemical  and  physical  hazards  are  associated  with  the  operation  of  the  CBC. 

The  primary  control  measures  include  good  engineering  design,  employee  training,  and  the 
preparation  of  site-specific  SOPs. 

The  likelihood  of  exposure  to  chemical  hazards  during  routine  operations  is  low  and  should 
be  limited  to  exposure  during  sampling  of  the  waste  feed  and  the  ash. 

The  likelihood  of  exposure  to  physical  hazards  is  low  to  moderate.  Hazards  addressed  in  the 
SOPs  will  include  noise,  electrical  hazards,  woric  at  elevations,  slip/trip  hazards,  pinch  points, 
and  hot  surfaces. 

Either  a  task-speciric  hazard  analysis  or  an  SOP  will  be  developed  prior  to  starting  a 
particular  task. 
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CONTROL  OF  HAZARDOUS  ENERGY  SOURCES 
(LOCKOUT/TAGOUT) 
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LOCKOUT  PROCEDURE 


I.  PURPOSE 

The  purpose  of  this  procedure  is  to  establish  and  maintain  a  program  of  electrical  and 
mechanical  lockouts.  It  specifically  covers  the  recommended  lockout  procedures  for  electrical, 
mechanical,  and  piping  equipment.  Its  intent  is  to  ensure  the  safety  of  all  employees  and  others 
working  on  electrical  and  mechanical  equipment  for  the  purposes  of  installation,  maintenance, 
cleanout,  adjustment,  repair,  or  modiHcation. 

n.  ADMINISTRATION 

The  Project  Manager  is  responsible  for  the  establishment  and  implementation  of  prc^r  lockout 
procedures  at  an  IT  Corporation  facility  or  job  site.  The  Project  Manager  and  field  supervisors 
are  responsible  for  enforcing  the  various  sections  of  the  lockout  procedures  and  for  effectively 
training  employees  in  the  requirements  of  the  procedures. 

All  employees  are  responsible  for  complying  with  the  requirements  of  the  established  procedure. 

Hardware  -  Special  padlocks  and  DANGER  tags  used  for  lockout  purposes  shall  be  issued  by 
the  Project  Manager.  These  padlocks  and  tags  are  the  only  type  authorized  for  use  in  locking 
out  energy  sources  and  shall  be  used  for  no  other  purpose.  Each  padlock  and  key  issued  will 
have  a  unique  identification  nuniber.  A  record  of  individuals  who  have  been  assigned  lockout 
padlocks  shall  be  maintained  by  the  Project  Manager. 

Each  padlock  shall  be  keyed  individually. 

Annual  Audits  -  The  Supervisor,  Project  Manager  and  H&S  Professional  shall  conduct  audits 
to  ensure  that  this  lockout  procedure  is  being  properly  implemented.  The  written  results  of  these 
audits  shall  identify  the  machine  or  equipment  inspected,  the  date  inspected  and  the  name  of  the 
person  performing  the  audit. 

m.  REFERENCES 

A.  OSHA  Rule  29  •  CFR  1910.147,  "Control  of  Hazardous  Energy  Sources 
01>ockout/Tagout)." 

B.  "Safety  Requirements  for  the  Lockout/Tagout  of  Energy  Sources,"  ANSI  2244. 1-1982. 


IV.  PROCEDURE 


A.  General  •  The  following  procedures  apply  to  both  electrically  energized  equipment  and 

mechanical  lockouts. 

1 .  A  survey  shall  be  made  to  identify  all  energy  sources  to  be  certain  which  switch, 
valve,  or  other  energy-isolating  devices  apply  to  the  equipment  to  be  locked  out. 
More  than  one  energy  source  (electrical,  mechanical,  or  other)  may  be  involved. 
Questionable  energy  source  problems  shall  be  resolved  before  job  authorization 
is  obtained  and  lockout  commences. 

2.  All  energy-isolating  devices,  including  electric  disconnect  switches  and  valves, 
shall  be  lai>eled  to  identify  the  equipment  supplied  and  the  type  and  magnitude  of 
energy  controlled. 

3.  All  affected  employees  shall  be  notified  that  a  lockout  is  required  and  why. 

4.  If  the  equipment  is  operating,  normal  procedures  shall  be  used  to  shut  it  down 
(slop  button  pressed,  toggle  switch  opened,  gate  valve  closed,  etc.). 

5 .  Stored  energy  (such  as  that  in  capacitors;  springs;  elevated  machine  parts;  rotating 
flywheels;  hydraulic  systems;  and  air,  gas,  steam,  or  water  pressure)  must  be 
dissipated  or  restrained  by  methods  such  as  grounding,  r^wsitionihg,  blocking, 
bleeding  down,  etc. 

6.  All  equipment  must  be  deenergized  and  locked  out  at  the  source  of  energy 
(starter,  field  disconnect)  for  that  particular  piece  of  equipment  before  any  work 
is  performed  on  it.  For  dectrically  energized  equipment,  the  "source"  means  the 
main  electrical  wires  providing  power  to  that  piece  of  equipment.  Loctouts  must 
be  performed  on  approved  safety  switch  disconnects.  (Push  buttons  and  tqggle 
switches  are  not  considered  approved.)  Note:  Before  any  equipment  is 
deenergized,  all  push  buttons  or  toggle  switches  must  be  OFF  to  eliminate  any 
hazards. 

7.  DANGER  tags  shall  be  used  to  identify  the  person(s)  locking  out  a  |riece  of 
equipment.  Every  person  working  on  a  piece  of  equipment  or  assisting  with  such 
work  must  lock  it  out  before  performing  that  work.  See  Attadiment  1  for  Danger 
tags. 

8.  The  key  to  any  lock  being  used  must  be  kept  on  the  person  performing  the 
lockout. 

9.  No  person  should  attempt  to  remove  any  lock  from  any  locked-out  equipment 
without  the  agreement  of  the  persons  who  have  locked  out  such  equipment.  In 
the  event  the  persons  who  have  locked  out  the  equipment  have  left  the  facility  or 


job  site,  a  supervisor  may  authorize  removaJ  of  the  lock(s)  after  ensuring  th: 
such  removal  will  not  endanger  any  employee  or  the  equipment. 

Each  lockout  performed  on  electrically  energized  equipment  shall  include  t 
following  steps  (See  Figure  1); 

a.  Notify  -  All  affected  employees  shall  be  notified  that  a  lockout  is  requin 
and  reason  why. 

b.  Lockout  -  Switch  shall  be  locked  in  the  off  position  with  an  assign( 
individual  lock. 

c.  Tag  -  Each  lock  shall  be  identified  with  a  tag  on  which  the  performing  tl 
lockout  records  his  or  her  name  and  the  date. 

d.  Clear  -  The  person  performing  the  lockout  will  visually  observe  that  tl 
equipment  is  clear  of  persons  and  things. 

e.  Try  -  The  start  switch  shall  be  tried  to  ensure  that  the  equipment  has  i 
fact  been  deenergized.  If  the  system  has  multiple  start  switches,  all  sta 
switches  shall  be  tried. 

f.  Stored  energy  -  Dissipate,  bleed  off  or  restrain  energy  stored  i 
-  capacitors,  ‘  springs,  elevated  machine  members,  rotating  flywheel. 

hydraulic  systems. 

g.  Keys  -  The  key(s)  to  the  lock(s)  shall  be  kept  by  the  person  performin 
the  lockout  at  all  times  when  working  on  equipment. 

Some  equipment,  because  of  its  nature  or  function,  cannot  be  locked  out  in  th 
preceding  manner.  Such  equipment  shall  be  de-energized  in  accordance  wit 
References  A  and  B  and  agr^  upon  by  all  parties  involved. 

Before  energy  is  restored  to  the  equipment/process,  an  authorized  individual  shall 

a.  Visually  in^)ect  flte  work  area  to  ensure  that  tools  and  equipment  haw 
been  lemov^  and  the  unit  is  ready  to  operate. 

b.  Conduct  a  head  coqnt  or  otherwise  ensure  that  all  personnel  are  in  the 
clear. 

c.  See  that  each  individual  lock  be  removed  from  each  energy  isolating 
device  by  the  person  who  applied  the  lock.  Excq)tions  are  allowed  only 
as  described  in  Paragraph  9. 


B.  Mechanical  Lockouts 


1.  All  nonelectrical  equipment  that  requires  lockout  will  be  locked  out  in  a  manner 
appropriate  for  that  piece  of  equipment.  For  example,  gate  valves  shall  be 
chained  and  locked  in  a  manner  that  will  prevent  them  from  being  opened  or 
closed,  depending  on  the  requirements.  (See  Figure  2). 

2.  When  entry  into  tanks  or  vessels  is  required,  lines  into  that  vessel  shall  be 
secured  as  follows: 

a.  All  lines  to  the  vessel  shall  be  disconnected,  blanked,  or  blind-flanged. 

b.  A  list  of  blanks,  disconnecdons,  and/or  blind  flanges  shall  be  maintained 
as  part  of  the  vessel  entry  permit 

Note:  A  confined-space  entry  permit  must  be  obtained,  and  all  requirements  of 
the  confined-^ce  entry  proc^ure  shall  be  met. 

3.  Where  double  block-and-bleed  ^sterns  have  been  installed  (see  Figure  3),  these 
valves  shall  be  used  and  posted  with  DANGER  tags,  as  stated  in  Section  IV.A.7. 
Where  some  question  exists  regarding  the  integrity  of  tagged  valves,  locks  shall 
be  employed  to  ensure  the  inoperability  of  these  >^ves. 

4.  If  necessary,  mechanical  devices  such  as  agitators,  tynes,  and  pumps  shall  be 
mechanically  disconnected  from  the  system  to  ensure  the  safety  of  individuals 
working  on  the  equipment. 

C.  Procedure  Involving  More  Than  One  Person 

1. 


2. 


3. 


In  the  preceding  sections,  if  more  than  one  individual  is  required  to  lock  out 
equipment,  each  shall  place  his  or  her  own  personal  lock  on  the  energy-isolating 
device(s). 

One^^gneted-pwspn'Of  a  work  crew,  or  a  suggrvisOT^yilh'the  knowledge  of  the 
dewTnwy  lock'ouTequipment  for  Ae  whole'OTw.  Ifls  the  responsibility  of  the 
dedgnated  person  to  cany  out  all  stq>s  of  die  lockout  procedi  re  and  to  inform 
the  crew  when  it  is  safe  to  work  on  the  equipment.  In  addition,  diis  dedgnated 
person  shall  not  remove  a  crew  lock  until  it  has  been  verified  that  all  individuals 
and  tools  are  in  the  dear.  Refer  to  Section  IV. A.  12. 

t 

If  equipment  will  be  locked  out  for  more  than  one  diift,  die  individual  or  work 
crew  leader  from  the  preceding  shift  shall  notify  the  indiWdual  or  work  crew 
leader  on  the  following  shift,  of  the  wbric  status  and  lockout  reqiurements  of  the 
job  before  removing  the  preceding  diifts*  padlodc.  The  following  diift's 
personnel  shall  be  re^ndble  for  applying.necessaiy  lockouts  for  the  shift. 


D.  Ontjside  Contractors 

Whenever  outside  personnel  may  be  affected  by,  or  perform  activities  covered  by  this 
procedure,  these  personnel  shall  be  notified  of  this  Lockout  Procedure.  In  addition. 
Lockout  procedures  used  by  other  contractors  shall  be  compatible  with  the  IT  Lockout 
Procedure.  The  Project  Manager  is  responsible  for  notifying  outside  contractors  of  these 
requirements. 

E.  Other  -  Any  atuation  not  specified  in  die  preceding  diat  requires  a  lockout  will  be 
specidcally  establidied  via  the  Site  Specific  Health  and  Safety  Plan. 

The  opening  of  motor  control  center  ^CQ  panels,  disconnect  switches,  line  starters, 
or  any  other  electrical  enclosures  by  anyone  oAer  diw  qualified  personnel  is  prohibited. 
The  Project  Manager  will  determine  those  individuals  qualified  to  c^en  electrical 
enclosures. 

F.  Training  -  All  employees,  supervisors,  and  management  whose  job  activities  may  include 
or  be  affected  by  the  use  of  a  lockout  to  control  hazardous  energy  sources  shall  recdve 
initial  training  on  proper  implementation  of  this  procedure.  Followup  training  in  all 
aspects  of  the  lockout  procedure  will  be  administered  by  foremen  on  an  annual  basis. 
Written  training  records,  which  includes  employee’s  name  and  training  date,  shall  be 
maintained  by  the  Health,  Safety  and  Training  Department 

V.  REVIEW  AND  REVISION 

This  procedure  will  be  reviewed  triarmually  and  revised  as  needed. 


/  o  \ 


EQUIPMENT 
LOCKED  OUT 

BY 


SIGNED  BY 
DATE _ 


/  O  ^ 


DO  NOT  REMOVE  THIS  TAG 


THIS  TAG  &  LOCK 
TO  BE  REMOVED 
ONLY  BY  PERSON 
SHOWN  ON  BACK 


SEE  OTHER  SIDE 


Attachment  1 


VALVES  CLOSED.  LOCKED  OFF  AND  TAGGED 


DRAIN  VALVE 
OPEN  TO  ATMOSPHERE 


Figure  3.  Double  block  arKi  bleed  system. 
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PERMIT-REQUIRED 
CONFINED  SPACE  DECISION 

flowchart 


Docs  the  wofkpitoe  conuin  Pamit.Required  Conrmed  Sptett  as  denned  bv  tl9iO 

|YES  - - - — ^ - 

[  Inforre  employees  «t  wqnired  by  1 1910.146  (c)(2).  j 

I  ^11  pennitspKts  be  entered?  | - *22 _ |  rrerent  employee  entry  a^equired  by  |19IO.I46{eX3) 

- - - lygj - ’  • - — - Pd  Urit  from  Bwttidecf  mace. _ 

J - ,YES 


STOP 


rH  Will  contractors  enter? 


NO 


Inform  coiMcior  as  requited  by 
|I910.l46(cX8Xt).  (u).  Pontracior  obubu  Mbrmaiitm  required  by 

11910.146(0X9^1).  fh-n  frotn^  ^  ^ 


Will  host  employed  enter  to" 
perform  entry  Usk5? 


Both  contraeton  and  host'cmployees  ergl  enter  the  space?  ^^2!^ 
jVES 

operttiom  as  required  ^  |1910.I46 


YES 


_(cK8X«y)«x^  WXIl).  fYevcntimauthoiitedcntr>. 


Prevent  untuthorized  entry.  |STOr 


Docs  spticc  luve  known  or  potential  hixard^*’ 


3  NO  Not  a  permit-required  confined  apace.  |l9l0.146doc< 
_ not  apply.  Consult  other  OSH. 


SH A  standard. 


I  Can  the  hazards  be  eliminaled? 

'fNO' 


YES 


Emplnyv  rnay  choose  to  redassify  space  to non-pennit  | 
Tcquired  confined  space  usinn  11910.  U^cX?). _ STOP 


Can  the  space  be  maintained  in  a  condition  safe  to  enter  by 
_ _ continuotis  forced  air  ecmilation  only? 

I^— ^ 


VES 


Space  may  be  entered  umler 
|1910.l46(cX5). 


stop’ 


Vreptit  for  entry  via  permit  procedures.  I 
rr - - 


Verify  acoepuMe  entry  conditions  (Test  results  recorded,  apace  isolated  if  needed 
—  fcscueraftncans  to  summon  availifelc,  entrants  propcrly(K|oipped,  etc.) 


Permit  not  validi 
tmiil  conditions 
meet  permit 
t^^eciricaiinns. 


.  "Piermh kaued ^ amhorisins aignaiure.  ^  1*^  I 

_jAcccpubte  entry  co^itiom  m^atained  tlwouihout  entry,  |  j 


_ 

Entry  tasfcs  complct^.  Plermitsctumed  and  caneded.  "j 


Audit  permit  program  ml  permit  based  on  evaluation  of  entry  by 

- wntt.otlendants.lestcrs.andmenarOT.elc. 


Gmosmey  csisu  Owohibiied  eendiikm). 
EMranUevacaaiedenlnrahons.  (Callieacncrs 
■  needed).  Pbmii avoid.  Reevdnaie 
■Rigiiiii  loconaci/^vctcirt  prehibiied 
conMimi.  (kawenceef  cmettciicy  (aaoaTly) 
isproofeCdeTioentpromm.  Noic-cnuymit 
pippam  (rndpoma)  is  amended,  (kiiy 
) 


•spaces  may  have  to  be  evacuated  and  re-evaluaied  if  ha»ds  arise  dorin*  entry 
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Material  Safety  Data  Sheets  Collectio 


Sheet  No.  327 
Acetic  Acid 

Issued:  1 1/75 


Revision:  E,  9/92 


- - -  -  I  Jiaoucu.  X 1/ /  j  e; 

Section  1.  Material  Identification  — - - - - —1 

- rr- 

cartioniiKMK>xideinprMffl,ceofacat.lyn 

Glacial  acetic  acid  is  the  concentrated  form  and  S  diluted  with  waSS  ff™  vS®  ‘1’  ^  ^  * 

production  of  inorganic  and  organic  acetates  and  oreanic  esters  in  Hv^ino  h  concentrations.  Used  in  K  1  -  _ 

ing.  pigment  production,  and  i^xuSntine  as  a^foodSvT  S!v  f'  canning,  food  process-  •^A^irfies  to 

gums,  resins,  and  volaUle  oils  “d  a  solvent  for  g'" 

Crtoxy,,. 

Manufacturer:  Contact  your  supplier  or  distributor.  Consult  latest  Chemical  Week  ftu^er.'  r  a  03)  # 

Caubons:  Acetic  acid  is  highly  corrosive  and  can  seriously  damage  living  tissue  h  f 

percentages  such  as  found  in  vinegar  (3  to  6  %)  can  cause  severe  irrifatinn  nf  inhalation  of  even  low  acetic  acid 

»WI.  wid, 

gection  2.  Ingredients  and  Occupational  Eypnci.m  t  .wT - - ^ - 


1991  OSHA  PEL 

8-hrTWA:  10  ppm  (25  mg/m^) 

1990 IDLH  Level 
1000  ppm 

1990NIOSHRELS 
TWA:  10  ppm  (25  mg/m’) 
STEL:  15  ppm  (37  mg/m’) 


1992-93  ACGIHTLVs 

TWA:  10  ppm  (25  mg/m’) 
STEL:  15  ppm  (37  mg/m’) 

1990  DFG  (Germany)  MAK 
TWA:  10  ppm  (25  m^m’) 
Category  1:  Local  irritants 
Pe^  Exposure  Limit:  20  ppm.  5 
min  momentary  value,  8/shift 


1985-86  Toxidty  Data* 

Human,  skin:  50  mg/24  hr  caused  mild  irritation 

revTeweT*^"®^ 

^tS'  functional  dtanges  in  the 

esophagus  and  bleeding  in  the  small  &  large  inti.«;nA 

Human  inhdation,  TCl„:  816  ppm/3  min  caused  olfactory  and  ey 
effects  with  respiratory  changes.  ^ 

Rat,  oral,  LD5„:  3530  mg/kg;  no  toxic  effect  noted 
Rabbit,  eye  (open  patch  test):  50  pg  caused  severe  irritation. 


•SeeNiosH  i?r»r/-c/Ac.->-..«n«  -  — ” Hg  causeo  severe  irritation 

100%)  for  additional  imtation,  mutation"°rlSc?ve!S^c!^‘!L^  acetic  acid),  (AF1300000. 25  lo  80%),  (AF1340000, 80  to 

Section  3-  Physical  Data  - - - — - - - - - 

Water  SolubiUty:  Soluble,  releases  heat  A  toxic  vapors 

Other  SoIubHities:  Soluble  in  ethanol,  ether,  glycerol,  glycerine  ®  ^ 

_^I>^ce  and  Odor;  Colorless,  hygroscopic  liquid  or  crystals  withapungent(vinegar)odor.Tbe  odor  thro^^^^ 

Section  4.  Fire  and  ExplosioiTD^ - - - 

:jushPoint:103T(39T)OC  |Autoi8nitionlemDetature:l«)i..nOi^-..rao....c..  .  ,  I,,.,  .  . . 

^Ixdnguisliiiig  Media:  ConccntiBtions  below  50%  art  nonHammah^  Pm.#-  - )  |  LEL.  5.4  %  v/y  |UEL;  16%  vA/at212  TflQO 

hydrogen  gas  from  contact  with  many  metals  Fieht  fire  with  drv  rh^m'  i  releasing  flammable 

Unusual  Rre  or  Explosion  HaS:™uming  £  L  ^ 

explosion  hazard  indoors,  outdoors,  and  in  sewers  !6n«rf.i  «P>o<fe  in  heat  of  fire.  Concentrated  acetic  add  p»>ffs  an 

products,  wear  a  self-contained  breathing  apparatus  (SCBAl  with^uTr  ®®““se  fire  may  produce  toxic  thermal 

Structural  firefighters’  protective  Sn|  IE  <Sy  pressure-denuuid  or  positiveimE^ 

^  ^ing  urater  to  sides  of  containers  until  Sll  aftel  fire  is  Er.wIyTm  ®^fi^^Spossiblc 

waterways.  entingsafetydeviceornoticeanyu.idisrilo'i^rLK”"^^  ' 

Sections.  Reactivity  Data  - - - ^ - - - — _ 

Alorosulfonic  add,  dially-methyl  caibinol  +  oMne,  ethjSSd^’SZS  P^  ‘“®*“  “A""**, 

ide.  potassium  permanganate,  nitric  acid  +  8cctonc7olcuk  Chloric  addSSSttdSSlX’!!^”*^  potassium  hydroxide,  sodium  hydiox- 
and  n-xylene.  It  can  attack  a  wide  variety  of  metals  to  tndilonde.  potassium  t-butoxide,  phosphorus  isocy^ 

hy^xide.  oxides,  phosphates,  and  i»^EESs. 

acid  can  produce  carbon  dioxide  (CO,),  carbon  monoxide  (CO).  *  ‘teoMoposition  of  «*tic 


Copjmshl  0 1992  Gniimi  Publishinx  CotponUon.  AaycannKiciil 


u«  or  lepnxtociioo  wiihom  ihe  pa,,^ 
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Section  6.  Health  Hazard  Data  .. 

CardDOgenicity;  TTie  lARC/'^)  NTP/'^^>  and  OSHA^'*^)  do  not  list  acetic  acid  as  a  carcinogen.  Summary  of  Risks:  Splashes  of  low  acetic  acid - 

conccmrations  as  found  in  vmeg^  (4  to  10%)  are  painful  to  the  eye  and  vapors  are  irritating  to  the  respiratory  tract.  TTie  sWn  “only  milS 
by  low  roncentraoons,  above  50%  imtation  becomes  severe  and  leads  to  corrosion  and  blistering.  Vapor  from  concentrated  acid  (eUciall  is 
extrer^ly  imtaUng  and  can  cause  bronchial  constriction.  Delayed  breathing  difficulties  may  occur.  Chronic  exposme  Ss  wnUnuSLuna 
non  of  the  respiratory  tract  erosion  of  tooth  enamel  and  darkening  and  thickening  of  the  skin  (usually  hands).  Wet  ^ 

nBpiratoiy  system,  (blood  &  kidney  injury  evident  from  ingestion  only).  Primal  Entry  Routes:  Irialation.  sKd  e^SnSon 
Mer^  Conditions  yt^ara^  by  Long-Term  Exj^re:  Skin  and  respiratory  disorders.  Acute  Effects:  Exposure  to  -  10  pom  for  8  hr  has 
nose,  and  throat  imtation;  50  ppm  caused  intensive  eye  watering  and  100  ppm  caused  serious  lung  imtation  and  is  fntolerable  to  most 
indmduals.  SplMhes  to  the  eyes  are  very  painful,  resulting  rn  blood  build  up  in  the  conjunaiva  and  possible  injury  to  epithelium  or  permanent 
^s^cauon  of  the  cornea.  Acute  skin  contact  with  dilute  solutions  is  only  mildly  irritating;  concentrated  soluUom  are  Wghly  corrosiw^sinB 

hto^  symptoms  inclu*  upper  digestive  tract  ulcerations,  bloody  vomitus.  diarrhea.  shrSc,  free 

temoglobin  in  the  blood  (due  to  red  blood  cell  destruction),  defechve  iinnauon.  uremia  (accumulation  in  the  blood  of  constituents  usuallv  fxctet*d 
in  the  imne),  arculatory  distress,  and  death  due  to  coma.  Chronic  Effects:  Vapor  inhalation  of  200  ppm  for  an  unspecified  number  of  vLrs 
^ema  (fluid  buildup)  around  the  eyelids,  lymph  node  enlaigement,  blood  buildup  in  the  conjunctiva.'^flammation  of^  pharynx  resphatory 

ferS  S,  co^ct  “'"P’ained  of  digestive  disorders  including  hSiJn’and  ronstljation. 

nRS-^m  Fv«.  ^  ,  dryness  and  mcking  and  eventually,  thickening  and  darkening  of  the  skin.  Cuts  and  abrasions  heal  slowly.  ^ 

•'“P  “ghtly  shut.  Gently  lift  eyelids  and  flush  immediately  and  continuously  with  floodine 
amounts  of  water  until  tr^sported  to  an  emergency  medical  facility.  Consult  a  physician  immediately.  Skin:  Qtiickly  remove  contarrtnated  ^ 
clothing.  Rinse  with  flooding  amounts  of  water  for  at  least  15  min.  Wash  exposed  area  with  soap  and  water  For  reddened  nr  hiutered  cifjn  mncuit  a 

ururonscious  or  ronvulsing^rson.  Contact  a  poison  control  center  and  unless  otherwise  advised,  have  that  conscious  and  akr/person  drink  1  to  2 
glasses  of  water  to  dilute.  Do  not  induce  vomiting!  Note  to  Phyadans:  Treatment  is  symptomatic  and  supportive  <lnnlc  I  to  2 

Section  7.  SpUl,  Leak,  and  Disposal  Procedures  - - - - — 

Spaw^k:  Notify  safety  personnel,  isolate  and  ventilate  area,  deny  entry,  and  stay  upwind.  Qeanup  personnel  must  protect  aeainst  inhallH^;;;^ - 

skin/eye  contact.  Shut  off  all  ignition  sources.  Use  water  spray  to  reduce  vapor  and  dilute  spills  to  nonflammable  mixuires  (<  50%  acetic  acid)-  do  not 

®  con^ner.  Neutrdize  any  residue  by  wiping  up  with  sodium  bicarbonate  or  soda  ash  solutions.  For  large  spills  dike  far  nhfad  for 
rKlamauon  or  Asposal  Report  My  rel^e  in  excess  of  5000  lb.  Follow  applicable  OSHA  regulations  (29  CFR  1910.120).  Ecotoxicitv  Values* 
Mosquito  fish,  TIm  =  251  ppm^4  hr;  fathead  minnow,  LCjo  =  315  mg/L/1  hr,  122  mg/L/24  hr  &  88  mg/l/96  hr;  bluegill  TLm  =  75  rne/L/96  hr 
Envu-onmentd  Degra^bon:  If  released  on  land,  acetic  acid  will  spread  on  the  surface  and  penetrate  the  soil  at  a  rate  depradent  on  soiUtvw  and 
water  content.  In  water,  it  is  readily  degradable  and  dilute  solutions  will  neutralize  to  acetate  salts.  Acetic  acid  shows  no  pmential  for  bioa^mulation 
Disposal:  NeutraliK  with  crushed  limestone,  soda  ash,  or  lime;  mix  with  a  flammable  solvent,  and  bum  in  an  incinerator^ith  an  afterburner  Contact 
TOA  nfPr  '“^  ^  *  licensed  contractor  for  detailed  recommendations.  Follow  applicable  Federal,  state,  and  local  regulations 
trA  Uesignaaons  OSHA  Desiniationc 

Lis^^a  RCRAHazaidous  W^te(40  Cra261.21):  Characteristic  of  ignitability  Listed  aT^r  Contaminant 

SARA  Extremely  Hazardous  Substance  (40  CFR  355).  TPQ:  Not  listed  (29  CFR  1910  1000  Table  Z  1  At 

SARA  Toxic  Chemical  (40  CFR  372.65):  Not  listed  m viu.  luuu,  i  aoie  .6  i  A) 

Usted  as  a  CERCLA  Hazardous  Substance*  (40  CFR  302.4):  Final  Reportable  Quantity  (RQ).  5000  lb  (2270  kg)  r*  per  CWA.  Sec  31 1  fhV4M 

Sections.  Special  Protection  Data  ~  - - - -  - 

^,c™cal  safety  gobies,  per  OSHA  eye-  and  face-protection  regulations  (29  CFR  1910.133).  Because  contact ' 
lens  use  in  industry  is  controvereial^tablish  your  own  policy.  Respirator:  Seek  professional  advice  prior  to  respirator  selection  and  use  Follow 
(29  CFR  1910.134^d.  if  necessary,  wear  a  MSHA/NlOSH-approved  respirator.  For  <250  ppm,  use  any  supNiS-air 
respirator  (SAR)  operat^  in  continuous-flow  mode  or  any  powered,  air-purifying  respirator  with  appropriate  organic  vapor  cartridges  Frw^OO  nnm 
m^^ar^  wi^' .*^*11  respirator  with  a  full  facepiece  and  organic  vapor  cartridges,  any  SCBA  or  SAR  witifa  full  fa^piece.  l4r  <1000  ppm^use’ 

any  SAR  with  a  full  facepiece  operated  in  pressure-demand  or  other  positive  pressure  mode.  For  emergency  or  nomoutine  operations  (cleanino  <niiu 

respirators  are  used,  OSHA  requires  a  wntten  respiratory  protecuon  program  that  includes  at  least:  medical  certification  training  fit-t^nv 
^ronmental  mmitonng,  maintenance,  inspection,  cleaning,  and  convenient,  sanitary  storage  areas.  Other:  Wearcheinically  piWctive  gfo^ 
^^aprons  ^  gauntlets  to  prevent  skin  contact.  Butyl  rubber  and  Teflon  with  breakthrough  times  (BT)  >8  hr.  itolyethylene^SS^ne^ 
SJtiMstS  PPE.  V^ttotiou:  Provide  general  «,d  local  eiSaust  veitilaS  syS  to  iSntSfJfc 

its  exh^  vraotauon  B  prefened  because  it  prevents  contaminant  dispersion  into  the  work  area  by  it  at 

Its  s^rce.  Sntty  Stottom.  Make  available  in  the  work  area  emergency  eyewash  stations,  safety/quick-diench  showers  and  wad^na 

Section  9«  Special  Precautions  and  f!nmnn»ntg“  “  - - - 

^ — 
ti^ng  PL  (62  F/16.6  Q  and  away  ^  ignition  sources  or  oxidizers.  Outside  or  detached  storage  is  preferred.  Pteriodicallv  ins^^^!^ 

Ins^l  Oass  I.  (Jroup  D  electneal  eqmpmenL  En^neering  Controls:  To  reduce  potential  h^i^luLnMse  sufficient  dilutfon^^H^^i^!^' 
a^mc^tamiiiants  and  to  imotain  ooncentrations  at  the  lowest  practical  level.  Administntive  Contrals:  Cona^w*^ 
preplacement  and  periodic  medical  exams  of  exposed  workm  that  emphasize  the  skin,  ^es,  teeth,  and  lespiratory  tract 

Tnuisportotion  Data  (49  CFR  172.101) 

DOT  Shipping  Naine:  Acetic  acid  solution,  >  10%  but  <  tfian  80%,  by  Packaging  AntWi^ft^n*;  Onmtltv 

bJCargoAircraftOniyiaOL 


b)CargoAlrcrrftOnI,:30L 

I)OTlSIS!:oiISSv;  S^^‘stoSU^^;?*^ 

Special Provisloiis:  A3.  A6.  A7.  AlO. B2. T8  b)oS2:  li?^'21  48 

162. i63. i64. 167. 168. ni.  174. m  ’  - - 

[  Prepared  by.  M  Gannon,  BA.  Industrial  Hygtenc  Review:  PA  Roy,  QH,  MPH;  Medical  Review;  AC  Darlington.  MPH.  MD 
CoHrii|hCI992byCaii«»IWiiliiAtCoiI>oriiioitAayca«»m.l»..».^^  _ . .  X" 
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SEC  i  :i;oN  2 


D^■  SCRIPT' TOM 


RT'V T...HRAj^!rYT  AND  i; 

;ui  yrt ..  ?ii.  ;j  ver> . ivh:i.  ie ,,  Bcrfx  ..  mexal  T  i  ±o  i;  od.‘R  i  r 'i 

COL^JiT  TMRESMOi...::) 

Gdon  r  leB 

OAIMm].  EG  PROYR-RT  TES 

Mciirt  Of  er|  oil  }*•  I  e*::. a  n  d  esii-  eri  t :».  a l  y  rt  oi  ^  •  -  :i.  r  r-  :i  t  a  t  :j.  r •  ri 
■;6JRRnsiTTuH/''M.IRITY  ;;  . ' 

(.■ommer caaJ.ly  p-i.i.i-e  alucci.ntuii  may  ccM'ita:i.r,  u:::-  to  ii-on.,  silil-a  ,v,nji  ri".ni-)ei'' 

.li  ilS  AND  OCCOKKilHCES  ;;  '  .  •  - 

Used  in  tf.e  n.anul  actu.re  of  coi'istruction  materials.,  containers,,  electrical 
eqn.ipn.ent appliances.,  powders  for  alloys  and  naints.,  e>; plosi  ves ., 
photo.'cnq  ravine  pla  tes..  pcarfrianen  t  magi-.ets ,  pi'- in  i;  ii'iq  inks;;  au  tomorc!  le 
i,^!!..  us  !..  1  a  i  I- <... t- !  I  i ndij s  t  I  'y  p'rcduc-!;. :  on  o  f  inor  qan  :i.  c  and  or  gan  i  <■;  aiu,Tiinu,m 
c her. i cals;;  ti'iei -apeut::. c  and  pharmaceutical  agent;;  hydrate  for  water 

pi :  *'  : .  ”i'  j.  ‘ra  ■:  ;»  c  !•;  \x  c*:?.  rt  cj  cdiC:  ei  ‘s  1 ,, 


:}.  r  on  r  :•>!  lica  a  nr!  criDoei 


SECflOH  3.,  HAZAItES  IDEM  I  IFICA  VIDN 

PO  fEh^TIAI...  HEAL.TI-1  El  FECT3  >{OK 

Er TdivOTS  Oi"  Si  -!0FM —  I  ERI'i  ( ACi  iTF-;  .)•  EXrd.)Sl.Ji  ''E  k 
IHHALAl  H:,iN  s 

No  detectable  short-term  responses..  High  concentratior-is  of  dust  may  be 
physicaliy  irritating  and  cause  deposits  of  dust  in  nasal  passa/uec 
3  KIN  CONTACT  s  -  . 

Aluminum  dust  generally  is  not  irritating  to  the  skin.  May  cause  irritation 
by  abraision . 

EYE  CONTACn" 

Dust  nuiy  deposit  in  the  eyes-  Generally  not  irritating.  Larger  aluminum 
particles  may'  cause  irritation  due  to  abrasion. 

INGESTION  s 

HOiount  of  alun'iinum  swallowed  during  ■  exposure  in  the  workplace  should  not 
cause  toxic  effects.  Swallowing  large  quantities  of  aluminum  dust  may  cause 
.abrasive  irritation  of  the  stomach  and  intestine. 

EFFECTS  OF  l...0l-v|G-TERI'l  (CHRONIC)  EXPOSURE  s 


,  .J.auuq,,<  ur  repeated  exposure  to  fine  alumiinum  powder  mav  caune  «=u-arr-i  nq 
u,  irnq  txB-ue  (pu.moiiar-  fibrosis).,  The  deqree  iunq  in  •jury  :i  ^  "re-l  ^-led 
■  w  a,r,un.:!,rK.un  partjcie  siize,,  con cen tration  in  the  a:;i'.,  duref  jon  -vpn<::  ire' 
c.no  presence  OT  other  contaminants  in  the  workplace „  S:..qns  and  svmptoms  "n 
...u.iy  .i.n..iu.!- >••  int.lude  dim  cu.1.  tv  breathinq.,  couci  h;i.nq  ,  drows  j  ne-r:: ,  'inc^c:  of 
apperite  and  rapid  breathinq,,  "  '  . . .  . 

Asthma-;i.  Ike  symptoms  have  be.-,  reported  in  association  with  ref  in  inn 
.••..luriiinu/ii  !!ic.  leriai  ana  fumes  from  aluminum  solderi  pq  f  1  )  . 

Ui-.e  case  of  brain  damage  ^encephalopathy )  has  occurred  in  conn.-r  i- •;  on  wi  'i  h 

"on  +  on-t'^-'f  tissue  due  to  exposure  to  aluminum  dust.  Aluminum 

..cii..^..t  of  the  brain  was  times  normal  levels.  There  mr^iv  he 
relationship  between  aluminum  and  a  brain  disease  which  causes  early 

^^^■n:..lxty  (Alzheimer's  disease),,  but  at  present  th..s  is  cor troCersial  and. 
If.*?' over'! 

CARL  lNOGI-::i-' ICITY 

Ccses  OT  cancer  caused  solely  by  exposure  to  a.;.!-m:!iu..m  have  been  repor-lp* 

■■(  ERA  f  OGEI  ilCI  TY  AND  EI'KRRYO  T  OXICll  Y 
Ii-.suf-fici.ent  in1"ormation 
RlEPRODLlflTlVE  TAXI  CITY 

Insu-i'-fi  cien  t  in-f-ormiation 
!..!ljTACEMICIT  Y  :: 

1  n  i:i-  i.  i  ei-,  •!;.  i |  j -fc: t-ma.  i. ci!"i 

TOXli  y  GYMERGISTIC  MATERlAt.S  ;; 

j  rj  ■i';i  ClCn  'I'.  i.  P!  f  O  i'-fl'l  a  1. 1  OPi 

•■•‘Cl  E'i  n  AL.  Ff)R  ACCI.I!‘!U!..AT  :;:(JM  !; 

ir,  exart.t,,d  i el  .(e,::es.  Small  ammunte 

'''early  all  is  excreted  in  urine..  Inhaled  aluminum 
...1  rloa  i>.ay  remain  deposri  ted  in  the  lunqs,, 

WW-W:  SECTION  d„  •  FIRST  AID  MEASCRES 

1NHhLATIi!}N  j: 

If  symptoms  are  experienced,,  remove  source  of  contamination  or  move  virYim 
to  fresh  air..  UDtain  medical  advice  immedi  a  te  .  v .  victim 

CDNJACl  ii 

-  YF '*nn!'iTi'u---r^  «'<-<-X'.!'-s„  gently  blot  or  . brush  a.way  excess  chemical  qui.-;kly.. 

If  ir, station  occurs,,  flush  the  contaminated  eye(s;  witn  lukewarm.,  oen-Hv 
jlowinq  water  tor  10  minutes,  by  the  clock,  holdirq  the  eyel  id  ^  s  1  '  o^en 
Ul...  i..a.in  iTieo  1  ca  1  advice  immediately. 

IhiGES.' riC!|'''i  V. 

Never  give  anyti-.ing  by  mouth  if  victim  is  rapidly  losing  consciousness  or 

viCI  sing.  DO  NOT  INDUCE  VOMITING.,  Have  victim  drink 
to  ..>v0  mu  0:.t  to  10  o:;:)  of  water  to  dilute  material  in  stomach.  Obtain 
fliedica.1  ad -vice  immediatel-y  „  •  oic.in 

’"IRBT  AID  (;;:DI'!MEN'TS  n 

Consult  a  physician  and/or  the  nearest  Fcison  Control  Centre  for  e.ever» 

B p o  s  u  r'  e  s  ^  ^  ^  ^ 

SECTION  5.  EIRE  FIGHTING  MEASURES 


~1...ASFI  POINT  !i 

Not.  applicable  to  solids 
LOWER  FLAMMABLE  (EXPLOSIVE)  LIMIT  (LFL/LEL)  s 

Airborne  dust  can  be?  ignited  and  may  exp.lode  (5). 
UPPER  FLAMMABLE  (EXPLOSIVE)  LIMIT  (UFL/UEL)  s 
Wo  1*.  a  p  p  !l.  i  c: a  b  1  e 
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decreases..  .  ■  ^  ‘  e.i.un.ii.uni 

XOK  HAIICIMAI  r:i:RE  protect  I  (;.IM  association  (NFPA)  hazard  index  >K>{( 

*'■  '  ''  . "  ‘-f  ■■■■  f'Ko,  '.tnde>'  firca  conci  :i.  tions .:  would 

be  rio  mere  ha  ^^ftrdous  T.har,  nary 

(.. ern  b u.  s  1.  i  b  J.  e  n i a  t  r'  r  :i.  a  1  i  a  1 1  ?  fn  :i  r.  u  n < me  t  a  1 1  ±  c: 

powder).. 

^^T..A|"i!v!ABII..rrv  ,  ;i,  ....  1,^  preheatec;  be-ore  i(:,n ;i. t:i,on  <:;an 

!  occur  (alufflinud!,,  m(?t.al  I  :i.  c  powder  )„ 

■'  “■  I'l'-'* 'oa.  i,  1  >•'  st.abl(;;'  but  <:;a.ri  bt-ccmca  (.instable 

at  e,l.(avat(ad  leiTioerattu'es  and  pressures.,  or 

di <:•  y  v  e  a  c.  *i.  n  ori v’  ;j.  o  .i.  e I  ’l  1. 1  y  u.i  :i.  ‘I  h  a ’t  e  r* 

(  a  .1.  L»  rn  :i.  ri  n  ni  „  fn e  v.  a  .1 1  :i.  c.  j::i  c:»  w  c)  e  v  )  „ 
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(T  S!:;;.  ilDI-i  6.,  AC.  Cl  DENT  Ai..  REu..EASE  ’MEASURES 


Boy'iii.  I.  o r'c;! t  a c.  Eli.  ve 


CI...EAN--C.IF'  s 

Do  rurt.  touch  sp:i  lied  material..  Stop  or  reduce  leak  if  safe  to  do  so.  Shove’ 
i'.'.  ■'i:!  (;:onta;.ners  and  cover..  Flush  area  with  water.  Keei; 

. '••■O'.  .<0  ..  ;.i«u(.'r  .  (..ii  .1  .,  clot  hinri ,,  etc..)  <away  from  spilled  material. 

SEC’nON  7..  HANDLING  AND  S’rORAGE 

HANDLING  s 

Avoid  qeneratiruy  dust.  Use  dust-tight  containers.  Prevent  accumulations 
of  dus...  Keep  mater.ia.L  away  from  sp:.arksp  flames  and  other  icinition 
sources.  Post  'No  Smckinct  '  siqrts  in  area  of  use 
STORAGE  s 

Store  in  a  cool;,  dry,,  well-ventilated  area,  out  of  direct  sunlight,  away 
■from  acids.,  caustics,,  oxidizinc)  materials  and  chlorinated  hydrocarbons. 

Keep  awixy  from  heat  and  ignition  sources. 

Store  in  labelled,  dust-tight  containers,  kept  closed  when  not  in  use  and 
empty.  Protect  from  damage.  Keep  powdered  aluminum  product  dry. 
^tortge'^rr-~^  build-up  by  frequent  cleaning  and  suitable  construction  of 


i  Xul-  3.,  EXPDSUr;;E  GOMTROL.S/F’ERSOHAL  FIxDTECTIPh! 


to  th:!.-  material  can  be  controlleri  -j i.-nv 
wa/r„  fhe  measures  appropriate  for  a  particular  ’ 
worKsii  te  iiepeud  on  hoiAj  this  material  is  used  and  on 
the  exten-v  o  f  exposure,,  This  general  informat;!  on"' ran 
ne  itseo  to  help  develop  specific  control  measure^: 

^-x^tems  are  properly  designed  and 

1':/ V.'.  !  '  1  with  occupaitionail  ^  <i'nvi ronmen  tal 

f  J  I*  V a r i a  o  t  i  re r  a  p p  1  ±  ca,  b  1  e  r  eq u  1  a  t  i  o\i  <•> 


aI-ID  : 

IJ*:;;-  0  a  j!!*  •!  5 1"  Cs  'Q 
durat :i.of  i  „  • 


<vtnd  sampling  strategy  ( location ,.  timing .. 
eque,c::y  aru:,  number  of  samples),,  In  te*- p-etat  ion  of 'the 


SJnoM "hi;:’ V-HHO ;th<^^^^^y’vari;bLs"an;;  tho"li;i!i;tii:cai["Lthod.. 

Wn-J . -I  „''''4onA’' ''  . '"■■"■■''I  Analytical  '••lethods,  3rd  edition,. 

n-lGiraliilllSlio!:!'  ■  °  Kettads.  3rd  edition.  Vol .  i . 


Enqineerinq  con 

i.  ro; 

metriiods  to  reduc< 

No  ‘1. 1'lDd  1::  :i.  1'}  r  j,  uCf  O 

moc 

iiar,  i  .:::at  ,i.  vei'i  t  i  .1  a  t  i  ( 

or  per- son  no;  on 

cl  on 

iure,,  control  c:.f  p. 

OOC  :i.  f  :i,  -J;, ;{.  r;!‘-7  (  0 

.!  0  .<  .. 

Admin  is  -v  r  a  '.i  vo 

con  i 

;  r  o  !i.  )i;  a  n  d  p e  r •  a  1 

r  ecu:^  ro;<;i  *  l.-iyy  a 

nor< 

■■  !.;  a  r  1  i  r  ?  q  q  i  o  i  [  r j  d  r 

o-h;::;.'  ventilation  system  separate  from 

"n,;.7  ...r  r:'  ':;':  .;  vo.in  sysTems.,  Exhaust  directly  to  the  outside.,  imrat- 

dr:'":.:  :isolated  area.,  Provide  dust  col  lectors  wT' 

;;mo::;d',::y"e;h;;:,,r^^^^^^  replacement  air  to  make  uo  for  air 

■■'EP^SOMAL  "h.|OT£i;:v.i:vE  EtlLUrMENT  ;; 

.1./  '....Ud.nee!  tro.i,s  and  work  practices  atre  not  ef f ed  j  t -e  •«  r-  ron-i- i  • 

dxpoeure  to  dust,  then  wear  eu- table  pereona  k  AIEc  t  iv  1  ™ ',  1 

prcdu^rti've"-^^^^^^  appropriate  personal 

'■'•■•e-^-raxory  protection  is  required,,  institute  a  complete 

m^intilnenrl.  selection,  fi  t  testiry  :  r-ainino. 

•rcr  ■ ■  a-V  me..!,,,  ...leaning  and  evaluation,.  Refer  to  the  kSA  Ptanda'- 

Canl-fklnSlh:;:;::;!':'"-,,.;;;::^  Re.M:>:i.rators'-  available  from  the  ■'■■■■ 

l....::5.-lKl-mU.u-,  rHu  i  Eid  .!.Ui|  GUIuEI.  INES  !! 

a  r.f  ‘  "  y'' ‘  •' ''Vih  are  available.  Consult  che.mical 

I  1 5. u' 0r  '  si..ip!;:» J  1  er  -fo?"  ••irlv'i  C0 
YE/FACE  PROTEC-  ID-j’  i?  . . 

EKn'i’VpaTECTl'oi-r'r'""''^^  goggles., 

abrlJ^on!;  prevent  excessive  dust  deposits  and 

idbClSl  AWCE  0!"  id.dTEF.::!:Ai..S  FOR  PROTECTIVE  CLOTHING  s 

should  provide  adequate  protection.  NOTE  s  pe<--- at  „..,r-rr, 
o/  spe<..3.-  ;i.  c  ma tei' satis  can  vary  froni  product  to  product  FT •  a  i , .  r  t a*. 

...  clothing  carefully.  . . '•*  •  ••  .ance 

•OoURE  COM  f  RCiLS/PERSONAL  PROTECTION  COMMENTS  s 

hnnd?irn^Ii  «reas.  Wash  hands  thoroughly  after 

i.andl...ny  t!,...s  materia.1..  Maintain  good  housekeeping. 

EXPOSURE  GUIDELINES  m 

>i^  THRESHOLD  LIMIT  VALUES  (TLVs)  /  AMERICAN  CONFERENCE  OF 


GOVii-RhiriEM  rAL,  Ih'D  JST  RI AL  HYGIEMISTS  (ACOIH)  /  :i,993...94 


r;i  riE-UEIGHTED  AVER, I'lGE  ■  rv'LV'- TWA.)  i!  .1.0  (i);:i/m3 
'n.v  coRiiEhrrs  i; 

Jlplr/V  r, .A.irisdict.i.on5iA,  exposure  limits  are  similar  to  the 

tne  Dianner  :i.r;  :.^.)h:i.cn  exposure  limits  r/: 

interpreted,  anc;  impiemerted  can  vary,  obtain  detailed  information ’'f -the 
aunropriate  ?:jca?-..'cvf;,o:.nt  ageraiy  ;i  n  each,  .-mrisdic-i  ion  , 

»■  rd:::Fd'ri:ssiP.LE  exposure  liiiits  (pels)  / 

FINAL  Ri..iLE  Lli'IITS  /  OCCUPATIOHAL ' 

SAFErr  AAI;  HEAL  LH  ADMINISTRA"!  lOM  ( OSHA )  a  - 


iUi:;.  UEJUHTED  AXEPaGE  ( AEi.,....'- y,r;  j  -j  k:,  f„g/fn3  (total  dust,  as  Al 

(.  r  e  iij.  p  :f.  r  a  1:5 1  e  *f  v  a  c:  t  i  o  n  ..  r«  1 

HO T r::. !!  i  he  UbHA  PEL,  F:inal  Rule  Limits  are  curren t3,>' 
r  1  or* --en  y o r  c ea i:>  J.  e  cl u e  t a  a  c: ou r  t  cl e c :i.  i  or^ T’ he 
I  ’  I::.  I...  T  I'  a  r*  s  i  x  :i.  o  p  a  1  1...  :i.  m  :i.  t  s  a  r  e  ri  o  w  i  ri  *f  o  r  c:  e « 

l-FliriTSSlBiJl  EXPOSURE  LIMITS  (PEL.s) 

TE' AMS  1 T'  1 0  j-l  Ai...  I...  I II I TS  /  OCCUr' A'i  I  DM  AL. 

Safety  am;)  hsalth  ADMiHisrRATiDri  (OSMiO 


Y. 


F{  Li;;;.  WIIK^MT  ED  A^/i;S^  A^>{:^  (  T ‘Fi...-- 1  W A  ) 


lb  ri!u/m3  (total  dust  Ai  } 
( r  espirable  fractioiY  .  .Ai  ) 


i’so  /nb. 


!:  660 « 37  deq  C  ( 1 22 1  dec;  -  ; 
L:;i66/  deg  C  (4., 673  ciec:  F) 


SilClIOh!  9.  !-i-!Y31CA;„.  AND  CI-IEMICAL  PRfiF'EETlES  YYY 

:‘10':...ECLIL.AR  i"  ..  26. .9S 

CONVERSION  FACTOii  ;; 

No  t  !•<  p  p i  c  a  b  !l.  e 
MEL.TINO  POINT' 

YOILlHCv  POIi-D' 

•i  I.:. !...  e  )  .LYE  .{.)i:;.Ni:.’ 1  i  'f  T  SF'EC  .1 F  IL'  C.R.AVI'T  Y  ) 

-C.. 's.-'.-:;;  ai  L'A  dec;  (.L  f  i-*)a.  ter  •••tl  ) 

30LUBiL;rrY  ;tN  natep  s  ' 

.l!-isclul:>le  • 

SOL.UBII...ITY  IN  (JTi-IER  LifCTUIDS  ;; 

;i;nsoiub;i.e  in  most  organic:  solvents.  Forms  soluble  salts  with  .a.',  ka  i  i  s 
feulfuric  YAcid  and  hydroch;i  oric  acid.  Insoluble  :i.n  hot  acetj,-  ariH"(Ld 
concentrated  rrrtric  acid, 

!!  Not  appl  i enable 

s  Neciligib.le  at  25  deg  On  i  mo  Hg  l^28A  cle 

o 

Not  cippli cable 
Nc'jt  cippliccatble 
Not  applicable 
Not  available 


••■AR  OUF  DEIdSI'I  Y 
VAI"'0UFi:  PRES3i.lF;;E 


SATUF<ATION  VAPOUR  CGNCENTRA'T  ION 
EVAPORATION  RATE 
pi-i  VAI...UE 

CRITICAL  TEMPERATURE  . . . . 

COEFFICIENT  OF  OIL/WA'rER  DISTRIBUTION  (PARTITION  COErFFICIENT) 
Not  applicable 


m.*.  SECTION  10,  STABILITY  AND  F^EACTIVITY 

STABILITY  s 

Bulk  solid  is  stable.  Dust  forms  explosive  mixtures  in  air.  Bulk  dust  when 
damp  may  heat  spontaneously,  Haiard  is  greater  as  size  of  pau'ticles 


••IA7APDrHJG  F0\  yv\FP.lZM'10\]  i; 

Does  no’'.  oca^r 

-lAZARDOiJS  DECOY^lFOSll  XOH  PRl) DUCT  S 
None 
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1  TV.  r  ■}.  c  a  r  :i.  d  hy <J  ra  c:  h  1  o r  :i.  c:  a  c  i  d  )  -  f  o rx;*  :f>  1  >.>  b  j  e  sa  1 1 s 


:ic  o>::i.de)  -  '*  T  heroi  te”  ••••  mixtures  powdered 

ly  uihen  ignited.,  Temperattu- e  may  reach  2,, 200  deg  C 

cl'i  •  of'j. !"uv.' :i  :i  r I cj :Ledii'ie  ftionochloi' it !■•;•/ .  nci.xtures 

ijxyoen.,  i-axoxti.m  per‘oxidc:y,  cMxrxijmx  e  asi d;  ••••  may  rea<f::t 


>1  ode 


D.)KK».jS!l  VCr  T  V  T  (!)  |■■I^::  TAI...S  ;; 

No  t  C.  O  r  ■  )■"  O j  '  J  •■■■■■• 


SECT' TUN  ::  :i  ..  TOXznnujBlCHL  ll-H-u:jRUAT';i:nH 

INH*L  A’' ION  i;  Pats.,  od:i.nea  '0:1  q  s  and  hamsters  exposed  to  vet^y  t  :i,ne  rnetall  ic 
aliuirinum  powder-  did  no'r  develop  scar  rxnq  o  f  the  lunq  tissxies..  Clearance  c 
dusp  Deposits  from  the  Innqs  was  rapid  afier  expc.sure  was  d  .1.  scon  tinned . 

ari'  -i'-nq  t„M  1. i s- e  r  eii-Li X -^eri  a  Y’  j'.er'  r  ats  received  iri.*i ec t ‘3. o’ns.  o'f  100  /i'lCj 

aluminum  powder  directly  into  the  air  passage  leading  to  the  lungs 
(  trachea  ) 

1  I  1  i  Jhl  V.  H p  h  I  e  ve T  ^:vt  a  1  n  ;V:  i  n  i :  n  ±  n  t  'Xv?  r|  :i  e  t  m  a y  ±  n  n  i  b  x  v.  .ft  bs<x  i--  p  v  ;j  r>j ■:  ( vf 

phosphD?-us  into  The  body..  eniitxajs  0*1  \er?  abotit  :l  „  400  ppm  a  1  a:  rn'iuf':  in  tl-»e 
die't.  !xad  dec:rea^xed  p;-iosphrtr:.ts  in  -the  blood  and  borje., 

EYES  r  A‘luminum  particles  :i  rs-i  arf  ted  :i  n  rab  bit  eyes  cai.n:;ed  siicht 
i  rY I  anima  t Oi"f  »:rf  the  ccet-tang  o ’r  ti’ie  eye  (1)., 

LAPCIHOGENICI T  Y ::  Aluminum  metal  powde?"-  does  not  cause  cancer  by  various 
routes  in  animal  stt‘dies  i3).. 

Ni.j )  A(.4::.M .1. .1.  I  Y  1;  A»x  :i. rna  1  t i.u:}  i ix/iYw  t  ha  t  a  1  run i n run  i s  ix o t  mrt  v  n er  ±  c  .. 

SEerilDN  12.  ECDL.OGICAL  XHFblRNATIOb- 

HGTE!  1;  This  sectior't  is  uridei"  develonmen  t .. 

SECTIOH  :l3x.  DISPOSAL  CONSIDERATIONS 

F^eview  federal  j,  provincial  -and  local  governfrien t  requirements  prior  to 
disposals  Store  material  for  disposal  as  indicated  in  section  on  Stor^age 
Conditions..  Disposatl  by  landfill  may  be  acceptable  or  aluminum  may  be 
recovered  for  recycling „ 


SECTION  14..  TRAWSF-’ORIT  INFORnATIDH 


m  TRANSPORTATION  OF  DANGEROUS  GOODS  (TDG)  SHIPPING  INFQRNATIGN  >K)K 


y]  .1.  r*  1  I.  I'l  i  ;•  M  p\  r'l A  r  •!  T>  T)  H:!  S  il  i  -.;  J  }• '  T  ,1  ( j  I  ■  1 A 1  tl  0 1 X  I 'i  IX  Oi  p  O  W  Cl  (■::  r 
f-'RO'-IJCT  IDEHTTFTCATICH  ’  NAhnil-E  iPTN)  1309 
EL.:"l3‘::>  1  i*  A  '  j.  iJlSl!  „  I  '•••  i'EI  j  »■< :  I'f  a  b *v\' 

Sv'EClPiL  PROVISIGNSrr  . 

^••ACKING  GROUPn  11  or  1 1 T 
REGULATED  LiniT:!  . . . 

SHIPF  IMG  HAUL  AMD  I>E8CRl-‘  V 1014 -i  Aluminum  powder  ^  uncoated  „  non  pyrophorz  ::: 
PRODUCT  IDEiTilFlCATION  HUMDER  1396 

L..L  a8  ;:>  J  I"  1  i..‘A  I .}.  Url ;;  A  6  ••  6’.* -I’S  i.a  r’r::e  thai.  „  on  contact  with  wato'-  or  i-al:ar 

vapour.,  emitB  dangerotuii  quanta  lies  oT  flammable  gases  or  becometn 
i;>  p  o  ri  t  a  ri  e  o  u  s  1  y  c  o  m  b  i.«  t  a.  b !!.  e 

SPECIAL  PRGVrrSlQHB::  . 

i‘'ACK.;.  MG  GFOlUr’ ;?  11  cjir  111 

REGl’LAl  ED  LIMIT  r  . 

note  ;;  This  :i.nf  or  oa  V  iori  kh  cor  p  j?'‘a  tes  SchedvoLe  Mo 10  an-iev-.r  me?-:  tc  t  n 
the  ‘j  ranspor  i  at- or  c  f  Darrqerous  Goods  Act.,  199L..,  el  t a. ve- 
October  1 199'^. 


SECTIQri  la..  REGULATORY  INFORMAr ION 
>{<:;<  UORKPL.ACE  HAZARD(.}UC  FA T ER:!  AL..C  INFORIIATIOM  SYSTEM  (UHMIC  i 
-POr  iSED  uJHMJs  (:;L A:ii:Ti:F:i: CA V j ni :i 

116  f- 1  aniima  b.l  e  and  coni:  ia'-cu:.  :iie  ‘Material  •*••  Reactive  flamfirab.Le  matercial 
wHMIS  HEALTH  EFFECTS  :: 

D oe s  n  ( j  t  nie e t  c  i"  :i.  t e  ?■■  i  a 
MHFiS  IMGREDIEIdT  D:1  SCLCiBi.lRF  L.JCT  i. 

Irurluded  for  diseJosure  at  :l " :  or  oreater 
DETAILED  WHhjlS  Ci.ASS  I  FI  CAT  I  DM  ACtiORDIMG  TO  CRIIERIA 
CLASS  A  ••••  COMrulEBSED  GAB;:  Doec  not  meet  cc-ateria 

CLASS  B  FLAMMABL.E  &  CDFLUSTIBI.  E  MATERIAL::  Meets  criteria  for  “Reactive 
flaofnable  material “  ‘r'l.r’c  naavard  vihen  wetji  TDr**  class  A..3  faluTiinu.m  nowider 
un  coated  ) 

UL.  An:;>  1 1  —  MX  J.  I) .L  J.  Mil  rW-TFi::  R I  A‘ .  ”  A ’DOS  n  o  t  mee  t  c  r  :i.  ter  i  a 

CLASS  D  ••••  FOISDMUUC  Al^iD  IMFECTIUUS  MATERIAL..  DIVIBIDM  1  IMilEDI ATi:.  AMi- 
SERIOUS  TOXIC;  EFFECTB;:  Does  not  meet  criteria 
A  Cl :  te  I  e  t  I’ja  1  :i  i.y  :i  Dcies  ri o  ’i  ruae  *'  c  r‘  i  te r  i  a 

iLLASB  D  ••••  F'OISOMGUS  AMD  IMFEiTiIOUB  MATERIAL.,  DIVIBIGM  2  CTHEF  TOXIC 
El’d"  E(!ry  S Does  n o t  meet  c r i  ter  i a  ..  See  d e t a i  1  ed  e va I ua t i or*  be  1  ew .. 
iLHROMIC  HEAL.!  H  EFFECTS:;  Does  not  meet  criteria 

CaRCIMOGEHICI TY Does  ruat  meet  criteria:;  not  in  reference  lists« 
TERATOGENICITY  and  EMBRYOIT}Xir;:lTY  s  Insuf  f  i  cien  t  inf ormat  ion 
REPRODUCTIVE  TOXICITY Incuff  i  cien  t  information 
MUTAGENICITY n  Does  not  meet  criteria 

RESPIPi!ATDRY  TF^ACT  SENSITIZATION Does  not  meet  criteria;;  not  repo?'- ted  as 
human  respirator  y  sensi  ti x’.er  „ 

SKIN  IRRITATIONS  Does  not  meet  criteria 

H:!YE  IF^F<ITATIGM ::  Does  not  meet  criteria 

SKIN  SENSITIZATIONS  Does  not  meet  criteria  .  •* 

CLASS  E  *”  CDRF-'DSIVE  MATHEFVIAiL. r.  Does  not  rt^e?et  criteria 

CLASS  f  DAiNG/EF'TIUSLY  F*EACT I VE  MATERIAL:;  Does  not  meet  criteria 

SECTION  16 «  OTHER  INFORMATION 
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)  Ba !  ' I  ;a  r  En,  ed  Bioloq  :i.  ca  1  a pecto  i.;  /  metallic  anid  me  tal -i-  ela  t 

h  /  !'■  :].  e  .1. d  „  11  x  p  1  :i.  1:^ i  I.  i  t >■  a  :::  se /v^er*  t  rs dri <;.•  1 1" :i. a  1  pl>wc! e r'  and 

Her  ha.:ieoty  3:j  Stationer  y  Gfi  i  ce ,,  1983 

Information  on  chemicals  rev:ie:4e.;l  in  the  CHIIIdIMFD  database  is 
d  r‘  a  w  n  t  r  o  m  a  n  i  ui  i  b  e  r  o  f  i;  *  i.i  b i  <:  1  y  a  v  a  i  1  a  b  1  e  s  c?  u.  r  c  e  A  1  i  s  t  o  t 

qeneral  ref ei^'en ces  used  to  compile  CHEHIiiFG  r-ecords  is 
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Material  Safety  Data  Sheets  Collection: 

Sheet  No.  297 
Barium  and  Compounds 

Issued:  4/90 


Sectionl.  Material  Identification 


Barium  and  Compounds  Description:  Produced  by  reducing  barium  oxide  with  aluminum  or  silicon  in  a  vacuum  at  high 
temperature.  The  minerals  barite  (BaSO^)  and  witherite  (BaCOj)  are  the  primary  sources  of  barium.  Used  as  lubricant  for 
anode  rotors  in  X-ray  tubes;  a  deoxidizer  for  copper;  an  extender  in  paints;  a  loader  for  paper,  soap,  rubber,  and  linoleum; 
a  carrier  for  radium;  a  fire  extinguisher  for  uranium  or  plutonium  fires;  a  rodenticide;  a  stabilizer  and  mold  lubricant  in  the 
rubber  and  plastics  industries;  a  flux  for  magnesium  alloys;  getter  alloys  in  vacuum  tubes;  and  in  spark-plug  alloys  and 
ftary’s  metal.  Important  barium  compounds  include  carbonate  (ceramics,  rodenticide),  sulfate  (pigment  and  filler), 
hydroxide  (water  treatment,  ceramics),  nitrate  (pyrotechnics),  chloride  (chemicals),  chromate  (pigments),  oxide  Oubri- 
cants),  and  peroxide  (bleach). 

Other  Derignations:  CAS  No.  7440-39-3;  Ba. 

Manufacturer:  Contact  your  supplier  or  distributor.  Consult  the  latest  Chemicahveek  Buyers’  for  a  suppliers  list. 

■Section  2.  Ingredients  and  Occupational  Exposure  Limits 


Barium,  ca  100% 

OSHA  PEL  NIOSH  REL,  1987  1 

8-hrTWA;0.5mg/m’(Barium,  soluble  compounds,  as  Ba)  None  established  f 

ACGIHTLV,  1989-90 

TLV-TWA:  0.5  mg/m*  (Barium,  soluble  compounds,  as  Ba) 


Tpxidty  Data* 
None  listed 


*  Monitor  RTECS  (CXJ8370000)  for  additional  future  data. 

Sections.  Physical  Data*  . .  ^  v  -  ,■ 


Boiling  Point:  2984  T/l 640  'C  Molecular  Weight:  1 37.33  g/mol 

Melting  Point:  1337  T/725  ‘C  Spedfic  Gravity  (H,0  =  1  at  39  T/d  *C):  3.51  at  68  T/20  *C 

Vapor  Pressure:  10  mm  Hg  at  1920  •F/1049'C  Water  Srriubility:  Insoluble 

Appearance  and  Odor:  A  silver  white  metal  that  is  slightly  lustrous  and  somewhat  malleable. 

Comment:  Barium  has  a  distinctive  property  of  absorbing  gases. 


*  Physical  data  arc  for  barium  only. 


Section  4.  Fire  and  Explosion  Data 

Flash  Point:  None  reported  |  Autoignition  Temperature:  None  reported  LEL:  None  reported  UEL;  None  reported 

Extinguishing  Media:  Do  not  use  water  or  foam.  For  small  fires,  use  dry  chemical,  soda  ash,  linjc,  or  sand.  For  large  fires,  withdraw  from  are 
and  let  fire  bum. 

Unusual  Fire  or  Explosion  Hazards:  In  the  powder  form,  barium  is  flammable  at  room  temperature.  It  is  also  explosive  in  the  forai  of  dust  v 
exposed  to  heat,  flame,  or  by  chemical  reaction.  The  chlorate,  peroxide,  and  nitrate  compounds  arc  reactive  and  may  present  flic  hazards  in 
storage  and  use. 

Spedal  Fire-Gghting  Procedures:  Since  fire  may  produce  toxic  fumes,  wear  a  self-contained  breathing  apparatus  (SCBA)  with  a  full  facepie< 
operated  in  the  pressure-demand  or  positive-pressure  mode  and  fidly  enci^ulatii^  suit  Barium  may  ignite  itself  if  exposed  to  air.  Be  aware  o: 
nmoff  from  fire  control  methods.  Do  not  release  to  sewers  or  waterways. 


on  5.  »Reactiyity  Data 


Stability/Polymerization:  Barium  is  stable  at  room  ten^ierature  under  spedal  storage*and  handling  conditions  (Sec.  9).  If  the  free  metal  is 
exposed  to  air,  an  explosion  hazard  exists  because  hydrogen  is  liberated.  Barium  compounds  are  more  stable  than  etemental  barium.  Hazardou 
polymerization  cannot  occur. 

Giemkal  Incompatibilities:  Barium  reacts  violently  with  water,  carbon  tetrachloride,  trichloroethylene,  fluorotrichlorometfaane,  and  tetrachlc 
roethylenc.  This  material  is  incompatible  with  adds,  triddoroethylenc  and  water,  trichlorotrifluoroethanc,  1,1,2-trichloro  trifluoro  ethane,  and 
flurotrichloroethane.  Barium  is  extremely  reactive  and  reacts  readily  with  halpgens  and  ammonia.  Barium  compounds  are  not  as  reactive  as 
elemental  barium.  See  MSDSs  40, 1 19, 132, 173, 181,  and  251  for  spedfic  chemical  incmnpatiblUties. 

Conditions  to  Avoid:  Avoid  heating  barium  in  hydrpgen  to  about  392  T/200  *C  since  it  reacts  violently  and  fcmns  barium  hydride  (Ba!^).  A) 
explosion  hazard  exists  if  the  free  metal  is  expos^  to  moist  air  or  cold  water  because  hydrogen  is  liberated. 


Copyri|lit  e  1990  Genium  PiMishini  CoqMntioo. 

Any  oomraeicUJ  aieor  iqiroduction  wiihoui  the  puMiihedi  permimioa  Is  praMbited. 


No*  297  Barium  and  Compounds  4/90 


SecU(m;6r  Health  Hazard  Data  : 

Carcinogenicity:  Although  the  NTP,  lARC,  and  OSHA  do  not  list  barium  as  a  carcinogen,  the  lARC  lists  barium  chromate  (VI)  as  a  carcinogen. 
Summary  of  Risks:  Barium  presents  mainly  an  explosion  hazard.  However,  soluble  compounds  of  barium  by  the  oral  route  are  highly  toxic  and 
the  fatal  dose  of  the  chloride  has  been  stated  to  be  0.8  to  0,9  g.  Death  may  occur  from  a  few  hours  to  a  few  days.  The  soluble  barium  compounds 
exert  a  profound  effect  on  skeletal,  arterial,  intestinal,  bronchial,  and  particularly  cardiac  muscle.  Effects  on  the  hematopoietic  system  (responsible 
for  the  formation  of  blood  or  blood  cells  in  the  living  body)  and  the  cerebral  cortex  are  also  noted.  Poisoning  may  also  occur  if  the  dust  of  soluble 
compounds  is  inhaled.  Certain  compounds  of  barium  arc  irritants  of  the  skin,  eyes,  and  mucous  membranes.  Barium  oxide  and  barium  hydroxide, 
strongly  alkaline  in  aqueous  solution,  cause  severe  skin  irritation  and  bums  of  the  eye.  Inhalation  of  insoluble  barium  produces  a  benign  pneumo- 
coniosis  (baritosis).  The  half-life  of  barium  in  bone  has  been  estimated  at  50  days. 

Mcdkal  Conditioiis  Aggravated  by  Long-Term  Exposure:  None  reported 
Target  Organs:  Skin,  eyes,  mucous  membranes,  lung,  heart. 

Primary  E^try  Routes:  Inhalation  of  dust  or  fume,  ingestion,  skin  or  eye  contact. 

Acute  Effects:  Systemic  absorption  from  ingestion  causes  gastroenteritis  (inflammation  of  the  stomach  lining  and  the  intestines),  slow  pulse  rate 
(heart  may  stop  while  contracting),  muscle  spasm,  and  hypokalemia  (potassium  deficiency  in  the  blood).  Inhalation  causes  coughing,  bronchial 
irritation,  and  pneumoconiosis.  Contact  with  soluble  salts  causes  dermatitis,  irritation  of  the  eyes  and  mucous  membranes,  and  bums.  During 
radiological  examination,  intraperitoneal  (in  the  abdomen)  or  intrathoracic  (in  the  chest)  barium  sulfate  contamination  resulting  from  a  complica¬ 
tion  nipture  may  cause  a  significant  inflammatory  response. 

Chronic  Ejects:  Although  baritosis  (caused  by  inhaling  barium  sulfate)  produces  nodular  opacities  on  chest  X-rays,  there  is  no  evidence  of 
clinical  illness  or  bodily  dysfunction. 

FIRST  AID 

Eyes:  Rush  immediately,  including  under  the  eyelids,  gently  but  thoroughly  with  flooding  amounts  of  running  water  for  at  least  15  min. 

Skin:  Quickly  remove  contaminated  clothing.  After  rinsing  affected  skin  with  flooding  amounts  of  water,  wash  it  with  soap  and  water. 

Inhalation:  Remove  exposed  person  to  fresh  air  and  support  breathing  as  needed. 

Ingestion:  Never  give  anything  by  mouth  to  an  unconscious  or  convulsing  person.  If  ingested,  have  z  conscious  person  drink  1  to  2  glasses  of 
water,  then  induce  vomiting. 

After  first  aid,  get  appropriate  in-plant,  paramedic,  or  community  medical  support 

Physician's  Note:  Consider  using  calcium  gluconate  for  muscular  spasms.  Consider  gastic  lavage  followed  by  saline  catharsis  if  soluble  barium 
compounds  are  ingested.  Institute  cardiac  monitoring  for  all  significant  ingestions  of  soluble  barium  salts. 


Seefiem  TliSpill^liCak,  and  Disposal 


Spill/Leak:  Notify  safety  personnel  of  spill.  Immediately  shut  off  all  heat  and  ignition  sources  and  evacuate  hazard  area.  Cleanup  personnel 
should  protect  a^nst  dust  inhalation  and  contact  with  skin,  eyes,  and  mucous  membranes.  For  small  dry  spills,  use  a  clean  shovel  to  place 
materiaJ  into  a  clean,  dry  container  with  a  cover.  For  a  large  dry  spill,  cover  with  a  plastic  sheet  to  minimize  spreading.  For  liquid  spills,  cover 
with  sand  or  other  noncombustible  material  and  place  in  dispo^  containers.  Follow  applicable  OSHA  regulations  (29  CFR  1910.120). 

Disposal:  Contact  your  supplier  or  a  licensed  contractor  for  detailed  recommendations.  Fbllow  applicable  Federal,  state,  and  local  regulations 
EPA  Designations’^  OSHA  Des^nations  * 

RCRA  Hazardous  Waste  (40  CFR  261 .33):  Not  listed  Listed  as  an  Air  Contaminant  (29  CFR  1910. 1(X)0,  Table  Z-1) 

CERCLA  Hazardous  Substance  (40  CFR  302.4):  Not  listed 
SARA  Extremely  Hazardous  Substance  (40  CFR  355):  Not  listed 
Listed  as  a  SARA  Toxic  Chemical  (40  CFR  372.65) 

..  _ _ _ _ _ _  *Designations  for  barium  only. 

Section  8.  Spedal  Protection  Data  ^  ^  ^  - 


Goggles:  Wear  protective  eyeglasses  or  chemical  safety  goggles,  per  OSHA  eye-  and  face-protection  regulations  (29  CFR  1910.133). 
Respirator:  Follow  OSHA  respirator  regulations  (29  CFR  1910.134)  and,  if  necessary,  wear  a  NIOSH-approved  respirator.  For  emergency  or 
nonroutine  operations  (cleaning  spills,  reactor  vessels,  or  storage  tanks),  wear  an  SCBA. 

Warning:  Air*purifying  respirators  do  not  protect  woricers  in  oxygen-deficient  atmospheres. 

Other:  Wear  impious  gloves,  boots,  aprons,  and  gauntlets  to  prevent  skin  contact. 

Ventilation:  Provide  general  and  local  explosion-proof  ventilation  systems  to  maintain  airborne  concentrations  below  OSHA  PEL  and  ACXjIH 
TLV  (Sec.  2).  Local  exhaust  ventilation  is  preferred  since  it  prevents  contaminant  dispersion  into  the  work  area  by  controlling  it  at  its  sourcc^*®^^ 
Safety  Stations:  Make  available  in  the  work  area  emergency  eyewash  stations,  safety/quick-drench  showers,  ancl  washing  facilities. 
Contaminated  Equipment:  Never  wear  contact  lenses  in  the  work  area:  soft  lenses  may  absorb,  and  all  lenses  concentrate,  Irritants.  Remove  this 


maienai  nomyour  snocs  ana  equipment. 

Comments:  Never  cat,  drink,  or  smoke  in  work  areas.  Practice  good  pd^nal  hygiene  aher  using  this  material,  especially  beftwe  eating  drinking 
smoking,  using  the  toilet,  or  applying  cosmetics. 


Storage  Reqnireiiients:  Store  under  inert  gas,  petroleum,  or  oxygen-fnM  liquid  in  a  cool,  diy,  wellZentilated  atra  away  f^in  all  incompi^bles 
(Sec.  5). 

Engiiieeriiig  Coatnris:  Barium  metal  itself  presents  mainly  an  explosion  hazard.  All  engineering  systems  should  be  of  maximum  explosion-proof 
design  and  electrically  grounded  and  bonded.  Use  noisparidng  tools.  Proper  storage  is  essentuL  Avoid  dust  inhalation  and  skin,  eye,  and 
membrane  contact  All  processes  shcnild  be  enclosed  and/or  exhaust  ventilation  instaUbd  tolteep  die  dust  concentrations  bdow  the 
levels.  Practice  good  personal  hygiene  and  housekeqiing  procedures.  Preeoqilpyment  and  periodic  medical  examinations  should  be  given  to 
woikers  exposed  to  b^te  dust  Prevent  exposing  indivkhuds  with  reqiiratoiy  disorders. 

Transportation  Data  (49  CFR  172.102) 

IMO  supping  Name:  Barium  alloys,  pyrophoric 

IMO  Hazard  Class:  4.2 

IMO  Label:  Spontaneously  combustible 

AfDG  Padcaging  Group:  11 

lDNo.:UNI854 


MSDS  OOeethH  Rerennees:  7, 26, 38. 73. 85. 87. 89, 100, 103, 109, 123, 124, 126, 127, 133, 136, 138, 139 

Prepared  by;  MJ  AllisonjSj^du^aljIyri^je|ijew^^rWiisCTt^H^JM[cdH^j<njew^\VSilvCTniait^^ffi 
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Sheet  No.  23 

Cadmium  Metal/Powder 


I  Issued:  9/77  Revision:  D,  5/93 

Section  1.  Material  Identification 


Cadmium  Metal/Powder  (Cd)  Description:  Occurs  naturally  in  the  mineral  greenockite  (cadmium  sulfide).  This  Powder 

form  is  rare  and  most  cadmium  is  obtained  by  extraction  from  other  ores  containing  it  as  a  miiKral  (lead,  copper,  HMIS  R  3 

and  zinc).  Zinc  sulfide  ores  are  the  main  source;  by  direct  distillation  or  recovery  fiom  the  electrolytic  process.  Used  H  3*  1  4 

in  electroplating  other  metals,  fire  protection  systems,  nidcel-cadmium  storage  batteries,  power  transmission  wire.  ^  ^  S  2 

TV  phosphors,  pigments  for  ceramic  glazes,  machinery  enamels,  baking  enamels,  photography  and  lithograi*y,  R  3  K  3 

sdenium  rectifiers,  electrodes  for  cadmium-vapor  lamps,  and  pbotoelectiic  cells;  as  a  fimgiriA.  md  «  Weston 

standard  cdl  control  of  atomic  fission  in  nuclear  reactors.  c  uj 

Other  Des^nations:  CAS  No.  7440-43-9,  colloidal  cadmium.  HKQS 

Manufacturer:  Contact  your  supplier/distributor.  Consult  latest  Chemfco/WeeitBwyerr’GBid^”  for  suppliers  list  H  3*  I  4 

Cautions:  Cadmium  is  a  highly  toxic  metal.  Symptoms  may  be  delayed  several  hours  and  include  pulmonary  R  0  k  ? 

edema  (fluid  in  lungs)  which  can  be  fatal.  Chronic  effects  include  kidney  damage.  Cd  is  considered  a  carcinogen  ^ 

by  several  government  agencies.  The  powdo- is  pyrophoric  and  presents  a  significant  fire/explosion  hazard.  •Oiron’  ffects  1 


HMIS 
H  3* 
F  0 
R  0 


Section  2.  Ingredients  and  Omipational  ExpcKiire 


•Chronic  effects 


Cadmium,  ca  100% 

1992  OSHA  PEL 

8-hr  TWA:  5  ^ig/m^ 

1992  OSHA  SECAL* 
TWA:  15  or  50 

1990 IDLH  Level 

50  mg/m^ 


1993-94  ACGIHTLVs 

TWA:  0.01  mg/m^  (total  dust),  Class  A2  carcinogen 
TWA:  0.002  mg/m^  (respirable  fhction) 

1991  DFG  (Germany)  MAK 
None  established 

1992NIOSHREL 
Carcinogen,  keep  as  low  as  possible 


1992  Toxicity  Dataf 

Human,  inhalaticm,  39  mg/m^/20  min  caused 
cardiac  changes,  thrcxnbosis,  and  respiratory  depres 

Rat,  oral,  LD30: 225  mg/kg;  details  not  reported. 

Woman,  inhalation,  LCj^r  129  pg/m^  for  20  continue 
yean  produced  lung  tumors. 

Man*  TCl©:  88  pg/m^/8.6  years  caused  kidney  and  ur 
toxicity  with  protein  in  the  urine. 


•  Separate  engineering  control  limit:  to  be  achieved  in  processes  and  work  places  where  it  is  not  possible  to  adiicve  the  PEL  through  engineering  and  work  pne 
alone.  The  SECAL  for  Cd  is  15  or  50  pg/m^  depending  on  the  processes  involved.  See  Federal  Register  57  (178):  42222,  Tabic  VDI-Bl,  9/14/92. 
tScc  NIOSH,  RTECS  (EU9 800000),  for  additional  mutation,  rqxoductive,  tumongenic,  and  toxicity  data. 


Section  3/  Physical  Data 


Boiling  Point:  1409  T  (765  ‘C)  Density:  8.642 

Melting  Point:  610  T  (321  *0  Water  Solubility:  Insoluble 

Vapor  Pressure:  0.095  mm  Hg  at  609.6  T  (320.9  ‘C)  Other  Solubilities:  Soluble  in  nitric  (raindly),  hydrodiloric  (slowly), 

Refraction  Index:  1.13  other  acids.  The  solid  is  soluble  in  ammonium  nitrate  sdutkm,  but  tl 

Mohs  Hardness:  2.0  powdered  form  undergoes  an  explosive  reaction. 

Molecular  Weight:  112.4 

Appearance  and  Odon  Silvcr-^itc,  blue-tinged,  lustrous,  odorless,  soft  metal  that  is  easily  cut  with  a  knife.  The  powder  b  grayish-white. 

^Section  4.  Fire  and  Explosion  Data 

Flash  Poinfc  None  reported  |  Autoigiution  Temperatare:  None  ietx)rt^  |  LEL:  None  reported  |  UEL:  None  incited 

Extinguishing  Media:  The  solid  metal  is  not  flammable,  but  the  flnely  divided  powder  is  pyrc^^Kxic.  As  a  rule,  the  moic  finely  divided  the 
powder  is.  the  greater  the  potential  for  explosion.  Use  caibon  dioxide,  diy  chemical,  or  sand.  Unusual  Fire  or  ^kmon  Haards:  Fiocesses 
create  cadmium  dust  such  as  cutting,  grinding,  or  welding  present  a  serious  explosion  hazard  in  presence  of  ignition  sources.  Avoid  creation  of 
cadmiw  dust  clouds.  Special  Fire-fighting  Procedures:  Because  fire  may  produce  toxic  diermal  decomposition  products,  wear  a  sdf-contair 
breathing  apparatus  (SCB  A)  with  a  full  facq>icce  operated  in  pressure-demand  or  positive-pressure  mode.  Do  not  release  lunolf  from  fire  cont 
metiKxls  to  sewers  or  waterways;  dike  for  proper  disposal. 

Section  57  RcBCtiYity  Data  ^  *  -  *  ""  !  ^  ~  . .... 

Stability/Polymerization:  Cadmium  easily  tarnishes  in  moist  air  as  it  is  oxidized  to  cadmium  oxide.  The  solid  is  stable  in  dry  The  powder  h 
pyrophoric.  Cd  beccHnes  brittle  at  176  T  (80  'C).  Hazardous  polymerization  cannot  occur.  Chemical  Incompatibliitks:  frclude  Ltmnftnyim  nit 
(powdered  Cd),  hydrazoic  acid,  tellurium,  zinc,  ammonia,  sulfur,  selenium,  nitryl  fluoride,  and  oxidizipg  ^ents.  ConditioM  to  Avoid:  Qtation 
Cd  dust  clouds,  exposure  to  heat  and  ignition  sources,  and  contact  with  iiicx3mpatibles..pn^  Products  ofDeoompoiltioii:  Tte^oxidat 
decomposition  of  Cd  can  produce  toxic  cadmium  oxide  (CdO)  fumes. 


Section 6.  Heritii  Hazard  Data  •  ■  ■■  : .  .  ^ 

Can^ogcnlcity:  The  foUowiqg  agencies  list  Cd  as  a  caicux^en:  lARC  Class  2A  (probably  caicinogenic  in  humanii)  OP)  NTP  2  fieasooa' 

anti^ted  to  te  a  carcinogen),*'**  and  NIOSH  Class  X  (carcinogen  defined  witbont  ftirfiier  categorization),*'*')  ACGIH  TLV-AZ  (nneeted  bu 
cardnogen),*'  >  EPA-Bl  (Probable  buman  carcinogen)  and  DFG  MAK-A2  (unmistakably  carcinogenic  in  ■nimal  nni^  OP) 

AimmaryorRidts;  Dust  or  fume  inhalation  generally  results  in  aente  symptoms  del^  op  to  24  hr.  Effects  indude  a  flu-likeiyiiibniiieiiinik 

metal  fume  fever  with  cWlls,  fever,  and  muscle  pain  in  the  bade  and  limbs.  Pulmonaiy  edema  (fluid  in  lungs)  can  develop  after  levoe  emosuie  s 
may  result  in  deadi.  If  victim  recovers,  residual  chaiiges  m^  indode  lung  fibrosis  (toidtening)  iuid  vascular  chaiiges.  Long-term  enraeme  to  Cd 
damages  toe  liver  and  kidneys  (accumulates,  half-life  *  7  to  30  yr).  Ploteiiiuria  Qnotein.in  urine)  of  low  molecular  weight  is  toe  first  sten  of  tubu 
dysfunction.  Excess  urinary  glucose  is  also  seen.  Bone  demineralization  riimbir  to  osteoporosis  (decreased  bone  density)... 

- — _  _  _  _ _  Omtmueannextp 
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Section€>  Health  Hazard  Data,  coiifm 

^uis  nw  as  a^t  effect  of  Cd  exposure,  but  indirectly  by  altering  kidney  regulation  of  calcium  and  phosphorus  which  are  needed  for  sttong  “ 
healthy  bon«^  Some  stupes  show  a  conelation  between  anemia  (low  hemoglobin  in  blood)  and  high  Cd  levels.  Selenium  (Se)  and  zinc  (Zn)  appear 

‘kJi’  ‘’x ‘^ssue  and  Zn  may  compete  for  the  same  metabolic  site.  Medical  Condi- 
\  Long-Term  Exposure:  lOdney  Wood,  or  respiratoiy  disorders.  Target  Organs:  Blood,  kidney,  liver,  respiratory  system. 
ITI^  ^ut«:  Inhalauon,  mgesUon.  Acute  Effects:  Inhalation  may  cause  irritation  of  die  eyes,  nose,  and  throat,  nausea  and  vomiting, 
^nunal  colic,  diartea,  chest  tightness,  cough,  headache,  and  weakness.  Pulmonary  edema  could  develop  un  to  24  hr  post  exposure  Kidney 
damage  may  occur  after  acute  exposures,  but  is  more  likely  with  chronic  exposure.  Chronic  Effects:  Symptoms  may  be  delayed  several  years  after 
last  exposure  and  include  perforation  of  the  nasal  septum  (tissue  between  the  nostrils),  loss  of  smeU,  chronic  bronchitis,  severe  progressive  emphy- 
n^TAffi**  fatigue,  paUor,  anemia,  kidney  damage,  bone  demineralization,  lung  fibrosis  and  possible  cancer  of  the  respiratory  tract. 

Eyes:  Do  Mt  allow  victim  to  nib  or  keep  eyes  tightly  shut.  Gently  lift  eyelids  and  flush  immediately  and  continuously  with  flooding  amounts  of 

water  untu  transported  to  an  emergency  medical  facility.  Consult  a  {diysician  immediately. 

Skin:  Quickly  remove  contaminated  clothing.  Wash  exposed  area  with  soap  and  water. 

Inhalation:  Remove  exposed  person  to  fresh  air  and  support  breadiing  as  needed. 

Ingestion:  Never  give  anything  by  mouth  to  an  unconscious  or  convulsing  person.  Contact  a  poison  control  center.  Unless  otherwise  advised,  have 
aat  conscious  and  alert  pereon  drink  1  to  2  gl^s  of  water  to  dilute.  Do  not  induce  vomiting  because  of  cadmium's  irritating  nature. 

Note  to  Phyridans:  6-2  microglobulin  excretion  of  >  200  ng/g  creatinine  indicates  kidney  dysfunction  as  does  a  renal  cortex  [Cd]  of  180  to  220 
pg/g  of  wet  kidney  cortex.  Blood  Cd  levels  are  not  indicative  of  exposure. 

Spill/Leak:  No%  safe^  ^rsonnel,  isokte  and  ventilate  area,  dei^  entry,  and  stay  t?»wind.  Shut  off  ignition  sources.  Cleanup  pasonnd  should 
^tect  a^st  i^alahon.  Carefully  scoop  up  small  spills  and  place  in  sealed  impermeable  containers.  Do  not  dispene  dust  by  sweeping 
OSHri^uStioS(Scra'l91o'l^*‘°”^  ^  carefiiUy.  Prtvent entry  into  sewers,  drains,  and  waterways.  Follow  applicable 

®  licensed  contractor  for  detailed  recommendations.  Follow  applicable  Federal,  stete,  and  local  regulations. 

EPA  Designations  ^ 

Listed  as  a  RCRA  Hazardous  Waste  (40  CFR  261 .24):  D006.  Characteristic  of  Toxicity;  regulatoiy  level  =  1.0  mg/L 

c  ®  Hazardous  Substance*  (40  CFR  302.4):  Final  Reportable  (Quantity  (RQ),  10  lb  (4.54  kg)t  [*  per  CWA,  Sec  307(a)l 

SARA  Extremely  Hazardous  Substance  (40  CFR  355),  TPQ:  Not  listed  »  P®  -  •  t.  IJ 

Listed  as  a  SARA  Toxic  Chemical  (40  CFR  372.65) 

OSHA  Designations 

Listed  as  an  Air  Contaminant  (29  CFR  1910.1027) 

t  No  repotting  of  releases  of  this  substance  is  required  if  the  diameter  of  the  pieces  of  the  solid  metal  is  equal  to  or  exceeds  100  pm  (0.004  in.) 

Sectiori  8.  Special  Protection  Data  ^  ~  ~ 

Goggles:  Wear  protective  eyeglasses  or  chemical  safety  goggles,  per  OSHA  eye-  and  face-protection  regulations  (29  CFR  1910  133)  Because 
rontact  lens  use  in  mdustry  is  controversiaL  establish  your  own  policy.  Respirator:  Seek  professional  advice  prior  to  respirator  selection  and  use. 
Follow  OSHA  re^irator  regulations  (29  CFR  1910.134)  and,  if  necessary,  wear  a  MSHA/NIOSH-approved  respirator.  For  any  concen¬ 

tration,  use  a  SCBA  or  suppUed  air  respirator  (with  anxiliaiy  SCB A)  with  a  fuU  facepiece  operated  in  i»essure-demand  or  other  positive-pressure 
mode.  For  emergency  or  no^utme  operations  (cleaning  spills,  reactor  vessels,  or  storage  tanks),  wear  an  SCBA.  Warning!  Air-purifying  respira¬ 
tors  do  not  protect  workers  in  oxygm-d^cient  atmospheres.  If  respirators  are  used,  OSHA  requires  a  written  respiratoiy  protection  program  that 
includes  at  least  medical  certification,  training,  fit-testing,  periodic  environmental  monitcHing,  maintenance,  inspection,  cii-aninp  and  convenient 
sanitary  storage  areas.  Othen  Wear  gloves,  boots,  aprons,  and  gauntlets  to  prevented  dust  from  contacting  skin.  Ventilation:  Provide  general  and 
^al  exhaust  ventilation  systems  to  maintain  airborne  concentrations  below  the  OSHA  PEL  or  SECAL  (Sec.  2).  Lunchroom  facilities  should  not 
have  concentrations  above  25  pg/m^  at  any  time.  Local  exhaust  ventilation  is  preferred  because  it  prevenu  contaminant  dispersion  into  the  work 
area  by  controlli^  it  at  its  source.  Safety  Stations:  Make  available  in  the  work  area  emergency  eyewash  stations,  safety/quir^-drench  showers 

^  wad^  facm^.  ^ntaminated  Equipment:  Separate  contaminated  work  clothes  from  street  clothes;  launder  before  reuse.  Remove  Cd  fiorn 
and  clew  PPE.  Comments:  Never  eat,  drink,  or  smoke  in  work  areas.  Practice  good  personal  hygiene  after  using  Cd,  especially  before 
drinking,  smoking,  using  tbe  toilet,  or  applying  cosmetics. 

SedicMi  5>.:iiSpecial  lYecautii^  :  ^  ■“  .  / - 

StorylHandlingRequIiementet  Store  in  a  cool,  dry,  well-ventilated  ares  away  from  heat,  ignition  aources.  and  incomnatibles  nnnnfiiX^ 
cadmium  dust  to  build  up  in  Stonge  area. 

Engtneeriiig  Controls:  To  reduce  potential  health  hazards,  use  sufficient  dilution  or  local  exhaust  ventilation  to  control  aixborne  contaminantB  anH 
to  maintain  concentratioDs  at  tbe  lowest  practical  level. 

Adn^ilstntiro  f^trols:  IVohilut  workers  from  removing  Cd  from  protective  clodiirtg  and  equipment  by  blowirig,  shaking,  or  airy  other  means 
mat  drsperses  Cd  mio  ^  arr.  Employees  must  not  enter  eating  facilities  while  wearing  PPE  unless  it  is  vacuumed  with  a  HEPA.  nrenlace- 

mrat  and  periodic  medical  exams  of  exposed  workers  empharizing  the  blood,  kidtKys,  liver,  and  respiratory  system.  RHurato  workers  on 
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Material  Safety  Data  Sheets  Collection: 


Sheet  No.  22 
Calcium  Oxide 

Issued:  9/78 


Revision:  D,  9/92 


Section  1.  Material  Identification 


Calcium  Oxide  (CaO)  Description:  Derived  by  kiln  roasting  limestone  (CaCb3)  at  2762  T  (1517  ‘C)  to  drive  off  the 
carbon  dioxide  (COj).  Used  in  manufacture  of  aluminum,  magnesium,  steel,  glass,  paper,  industrial  chemicals,  mortar, 
plaster,  and  chlorinated  lime  for  bleaching;  in  fungicides,  insecticides,  lubricants  and  flotation  of  non-ferrous  ores;  as  a 
scrubbing  agent  to  remove  sulfur  dioxide  emissions  from  smoke  stacks;  for  clarification  of  beet  and  cane  sugars,  dehairing 
hides  for  leather  and  for  water  and  sewage  treatment 

Other  Designations:  CAS  No.  1305-78-8.  burnt  lime,  calcia,  calx,  lime,  pebble  lime,  quicklime,  unslaked  lime. 
Manufacturer:  Conuct  your  supplier  or  distributor.  Consult  latest  Chemical  Week  Buyers*  Guide^^^  for  a  suppliers  list 


Cautions:  Calcium  oxide  dust  is  irritating  and  forms  corrosive  calcium  hydroxide  when  in  contact  with  nwist  body  surfaces  or  with 
water.  Serious  bums  or  sight  loss  may  result  if  treatment  is  not  immediate.  The  crystal  form  is  less  reactive  with  water  than  the  powder 
which  can  generate  temperatures  as  high  as  1470  *F  (8(X)  *C). 


Section  2.  Ingredients  and  Occupational  Exposure  Limits 


Calcium  Oxide,  ca  95%;  impurities  include  calcium  carbonate,  cobalt,  nickel,  magnesium,  iron,  aluminum  oxide,  and  crystalline  silica. 


1991 OSHA  PEL 
8-hr  TWA:  5  mg/m^ 


1990NIOSHREL 

10-hrTWA:2mg/m^ 


1992-93  ACGIHTLV 
TWA:  2  mg/m^ 


1990  DFG  ((krmany)  MAK 
TWA:  5  mg/m^ 

Category  I:  local  irritants 


1985-86  Toxicity  DaU 
None  reported 


‘  Monitor  NIOSH,  RTECS  (EW3 100000),  for  future  data. 


Sections.  Physical  Data 


BolUng  Point:  5162  T  (2850  T)  SpedGc  Gravity:  3.37  at  77  T  (25  ‘C) 

Melting  Point:  4737  T  (2614  *C)  Water  Solubility:  Reacts  exothermically  to  form  caustic  calcium 

Vapor  Pressure:  ~0  mm  Hg  hydroxide  solution,  Ig  dissolves  in  835  mL  at  77  T  (25  *C),  lg/167( 

pH:  1 1.7  to  12.5  mL  at  212  T  (100  ’C) 

Molecular  Weight:  56.1  Other  Solubilities:  Soluble  in  acids,  glycerol,  and  sugar  solution. 

Appearance  and  Odor:  Odorless  crystals,  white  or  grayish-white  lumps,  or  granular  powder.  Commercial  brands  may  have  a  yellow  or  browr 
due  to  iron  content.  It  becomes  incandescent  when  heated  near  its  melting  point 


Section  4.  Fire  and  Explosion  Data 


Flash  Point:  Noncombustible _ |  Autoignition  Temperature:  Noncombustible  |  LEL;  None  reported  |  UEL;  None  reported 

Extinguishing  Media:  Calcium  oxide  is  noncombustible  but  in  contact  with  water  can  generate  sufficient  heat  to  ignite  other  combustibles  (vie 
ignition  of  sulfur,  straw,  gunpowder,  and  wood  are  reported).  To  fight  fires  use  dry  chemical,  fog,  or  foam.  Do  not  use  carbon  dioxide  or  halog< 
nated  agents  (i.c.,  Halon).  Use  water  only  if  there  is  enough  to  flood  fire  and  absorb  all  heat  generated  by  the  calcium  oxide  +  vwiter  reaction. 
Unusual  Fire  or  Explosion  Hazards:  Calcium  oxide  crystals  react  slowly  with  water  but  the  powder  can  explode  violently.  Bulk  dust  may  he: 
spontaneously  on  becoming  only  slightly  damp.  Use  wato*  carefully  around  calcium  oxide! 

Special  Fire-fighting  Procedures:  Because  fire  may  produce  toxic  thermal  decomposition  products,  wear  a  self-contained  breathing  apparatus 
(SCBA)  with  a  full  facepiece  curated  in  pressure-demand  or  positive-pressure  mode.  Structural  firefighter* s  protective  clothing  will  provide  or 
limited  protection.  Apply  cooling  water  to  sides  of  containers  until  well  after  fire  is  out.  Slay  away  from  ends  of  tanks.  Do  not  rdease  runoff  fn 
fire  control  methods  to  sewers  or  waterways. 


Sections.  Reactivity  Data 


Stabflity/Polynierization:  Calcium  oxide  will  react  with  water  (forming  calcium  hydroxide)  and  carbon  dioxide  [forming  calcium  carbonate 
(chalk)]  if  exposed  to  air.  Containers  can  swell  and  burst  if  moisture  gets  In.  Hazardous  polymerizatioo  cannot  occur. 

Chemical  Incompatibilities:  Reacts  with  water  to  form  calcium  hydroxide  and  heat  [(up  to  1470  *F  (800  *C)],  with  carbon  dioxide  to  form 
calcium  carbonate  (chalk).  Incompatible  with  ethanol,  boric  oxide  4  calcium  chloride,  and  interhalogens  such  as  boron  trifluoride,  chlorine 
trifluoride,  fluorine,  hydrofluoric  acid,  phosphorus  pentoxide,  perchlorates,  nitrates,  and  permanganates. 

Conditions  to  Avoid:  Avoid  excessive  dust  generation,  exposure  to  air  (water  and  carbon  dioxide)  and  other  incompatibles. 

Hazardous  Products  of  Decomposition:  None  known. 


Section  6.  Health  Hazard  Data 


Carcinogenicity:  The  lARC,'*®^^  NTP,^*®’^  and  OSHA^*^^  do  not  list  calcium  oxide  as  a  carcinogen.  One  of  calcium  oxides*  impurities,  crystal! 
silica  is  consid^ed  an  lARC  Qass  A-2  (sufficient  animal  evidence,  insuffident  human  evidence)  and  a  NIOSH  Class  X  (carcinogen  with  no  fu 
dassification)  carcinogen. 

Smnmary  of  Rislu:  Caldum  oxide  powder  is  highly  conosive  to  moist  sldn,  eyes,  and  mucous  membranes  of  the  digestive  and  tesidiitory  trac 
Irritant  and  corrosive  effects  art  due  to  the  formation  of  alkaline  caldum  hydrtucide  when  it  contacts  waterAnoisture.  If  treatment  is  not  tmmedi 
permanent  damage  can  result 

Medical  Conditions  Aggravated  by  Ixing-Tenn  Exposure:  Possibly,  brondntis  or  other  chronic  respiratory  problems.  Target  Organs:  Eye 
sldn,  nails,  respiratory  system.  Primary  Entry  Routes:  Inhalati<m,  skin  and  eye  contact.  Acute  Effects:  Dust  inhalation  can  cause  upper  lespi 
toiy  tract  inflammation  and  irriution  flower  respiratory  tract  is  usually  only  affected  at  lu^  concentrations), 

Contmueonnext 


Oonnritlu  C 1992  Geahn  pgblisUiv 
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Section  6»  Health  Hazard  Data _ _ _ _ _ 

pnMjmonia,  nasal  septum  perforation,  cough,  sneezing,  and  risk  of  pulmonaiy  edema  (Huid  in  lungs).  Skin  contact  causes  itching  and  if  skin  is 
moist  symptoms  include  a  slippery,  soapy  feeling,  burning,  ulceration,  irreparable  tissue  damage,  and  stole  of  shock.  Ingestion  causes  immediate, 
mter^  burning  in  the  mouth,  throat  and  stomach  (white  color  of  mouth  mucous  membranes),  throat  swelling,  increased  salivation  and  drooling, 
vomiting  (coffee  grounds  like  material  due  to  digestive  hemorrhage),  stomach  cramps,  state  of  shock,  diarrhea  (possibly  blood  stained),  risk  of 
stomach  perforation,  unconsciousness,  and  death.  Eye  contact  produces  severe  iititotion  and  bums,  watering,  eye  and  lid  perforation,  eyesight  or 
eye  loss.  Chronic  Effects:  Repeated  inhalation  of  small  amounts  can  cause  perforation  of  the  nasal  septum  (tissue  between  nostrils),  and  repeated 
skin  contact  can  cause  dermatius  and  ftssuring  with  brittleness  and  cracking  of  the  nails. 

FIRST  AID 

lEyes:  ^  not  allow  victim  to  mb  or  keep  eyes  tightly  shut.  Immediate  treatment  is  necessary;  if  only  one  eye  is  contaminated  but  first  aid  is  not 
unmediate,  the  other  eye  may  be  lost  as  well  even  though  the  CaO  has  not  contacted  it!  Gently  lift  eyelids  and  flush  immediately  and  continuously 
wth  flooding  amounts  of  water  until  transported  to  an  emergency  medical  facility;  pay  close  attention  to  the  conjunctival  sacs  where  CaO  tends  to 
fc^  clumps.  Consult  an  ophthalmologist  immediately.  Skin:  Quickly  remove  contaminated  clothing.  Rinse  with  flooding  amounts  of  water  until 
slippery-soapy  feeling  disappears  (may  take  >1  hr).  Wash  exposed  area  with  soap  and  water.  For  reddened  or  blistered  skin,  consult  a  physician. 
Inhalation;  Remove  exposed  person  to  fresh  air  and  support  breathing  as  needed.  Ingestion:  Never  give  anything  by  mouth  to  an  unconscious  or 
convulsing  person.  Contact  a  poison  control  center.  Unless  the  poison  control  center  advises  otherwise,  have  that  conscious  and  alert  person  drink  1 
to  2  glasses  of  water  or  milk  to  dilute.  Do  not  induce  vomiting. 

After  first  aid,  get  appropriate  In-plant,  paramedic,  or  community  medical  support 
Note  to  Physicians:  Immediate  treatment  is  necessary. 

Section  7.  Spill,  Leak,  and  Disposal  Procedures  ~ 

SpiU/l^ak:  Immediately  notify  safety  personnel,  isolate  and  ventilate  area,  deny  entry,  and  stay  upwind.  Cleanup  personnel  should  protect  againw 
inhalation  and  skin/eye  contact  Water  spray  may  be  used  to  control  dust  but  measures  should  be  token  to  control  the  resulting  heat  that  will 
generate.  For  small  spills,  do  not  dry  sweep!  Scoop  spill  into  suitable  container  and  damp  mop  residues  or  vacuum  (with  a  high  efficient^  particu¬ 
late  filter).  Few  large  spills,  contain  material  -  waste  lime  may  be  used  for  neutralization  of  waste  acids.  Follow  applicable  OSHA  regulations  (29 
era  1910.120).  Ecotoxicity  Values:  Mosquito  fish,  TLm  =  240  ppm/24  hr;  Sunfish,  100  ppm/3  hr  is  toxic;  vector  snail,  300  ppm/24  hr  is  lethal. 
Disposal:  In  situ  amelioration  -  neutralize  with  sodium  hydrogen  carbonate  or  carbon  dioxide.  Consider  using  waste  lime  for  neutralizing  facility 
acid  wastes.  Contact  your  supplier  or  a  licensed  contractor  for  detailed  recommendations.  Follow  applicable  Federal,  state,  and  local  reeulations. 
EPA  Desigiiations 

Listed  as  a  RCRA  Hazardous  Waste  (40  era  261.33):  No.  D003,  Charactcristicof  corrosivity 

Listed  as  a  CERCLA  Hazardous  Substance,  “Unlisted  Hazardous  Waste,  Characteristic  of  corrosivity”*  (40  CFR  302.4):  Reixirtable  Ouantitv  fRO) 
100 lb (45.4 kg) [‘per RCRA, Sec,  3001]  ^  t"  v  yt 

SARA  Extremely  Hazardous  Substance  (40  CFR  355),  TPQ:  Not  listed 
SARA  Toxic  Chemical  (40  CFR  372.65):  Not  listed 

OSHA  Designatioiis 

Listed  as  an  Air  Contaminant  (29  CFR  1910.1000,  Table  Z-l-A) 


Section  8.  Special  Protection  Data 


Gog^es:  Wear  protective  eyeglasses  or  chemical  safety  goggles,  per  OSHA  eye-  and  face-protection  regulations  (29  CFR  1910.133).  Because 
contact  lens  use  in  industry  is  controversial,  establish  your  own  policy.  Re^irator:  Seek  professional  advice  prior  to  respirator  selection  and  use 
Follow  OSHA  resfrirator  regulations  (29  CFR  1910.134)  and,  if  necessary,  wear  a  MSHA/NlOSH-approved  respirator.  For<  10  mg/m\  use  a  dust 
mask.  For  <  50  m^m*  use  any  powered,  air  purifying  respirator  with  a  high  efficiency  particulate  filter  or  supplied-air  respirator  (S  AR).  I^r  <  100 
mg/m^  use  any  SCBA  or  SAR  with  a  full  facepiece.  Fbr  <  250  mg/m^  use  any  SAR  operated  in  pressure-demand  or  other  positive  pressure  mode. 
For  emeigency  or  nonroutine  operations  (cleaning  spills,  reactor  vessels,  <w  storage  tanks),  wear  an  SCBA.  Warning!  Air-purifying  respirators  do 
not  protect  workers  in  oxygen-dtficient  atmospheres.  If  respirators  are  used,  OSHA  requires  a  respiratory  protection  program  that  includes  at  least: 
medical  certification,  trairiing,  fit-testing,  periodic  environmental  monitoring,  maintenance,  inspe^on,  cleaning,  and  convenient,  sanitmy  storage 
areas.  Other:  Wear  chemically  protective  gloves,  boots,  aprons,  and  gauntlets  to  prevent  skin  contact.  Polyvinyl,  rubber,  or  neoprene  or  suitable 
materials  for  PPE.  Ventilation:  Provide  general  and  local  exhaust  ventilation  systems  to  maintain  airborne  concentrations  below  the  OSHA  PEL 
(Sec.  2).  Local  exhaust  ventilation  is  preferred  because  it  prevents  contaminant  diqiersion  into  the  wort  area  by  controlling  it  at  its  source.*'®^ 
Safety  Sutions:  Make  available  in  the  work  area  emergency  Q^ewash  stations,  tafety/quick-drench  showers,  and  washing  facilities.  Cont^> 
noted  Equipment:  Separate  rontominated  work  clothes  from  street  clothes  and  launder  before  reuse.  Remove  this  material  from  your  shoes  and 
dean  personal  protective  equipment.  Comments:  Never  eat,  drink,  or  smoke  in  work  areas.  Practice  good  personal  hygiene  after  ludng  this  mat»- 
lial,  espedally  before  eating,  drinking,  smoking,  using  the  toilet,  or  applying  cosmetics. 


Section  9.  Special  Precautions  and  Comments 


Storage  Requirements:  Prevent  physical  damage  to  containers.  Store  in  glass  rather  tium  [dastic  containers,  in  a  cod,  dry,  well-ventilated  area 
away  from  incompatibles  (Sec.  5).  Periodically  inspect  containers  for  cracks.  Keep  CaO  ooniainers  out  of  read)  fmn  safety  showen  or  nrinkler 
qrst^  because  of  tte  dangerous  reaction  that  occurs  when  CaO  contacts  water.  CaO  is  not  combustible  but  when  cn«f«rriii£  water  it  may  generate 
suffident  heat  to  ignite  other  combustibles.  Thus,  keep  CaO  away  fiom  combustibles  and  water  souroes  sudi  as  safe^  showers  and  sprinkler 

qrstems.  EagiaeeAig  Controb:  To  re^  potential  health  hazards,  use  suffidem  dilution  or  local  exhaust  ventilation  to  control  aiiboine  contomi- 

nants  and  to  keep  levels  as  low  as  possible.  Enclose  processes  and  auumadcalfy  Uansfer  CaO  fiom  diums  or  other  storage  containers  to  process 
containers.  CaO  may  be  corrosive  to  some  equipment  and  cause  excessive  scaling.  AdmUMnUre  Controls:  Consider  preplaceroent  a£  periodic 

medical  exams  of  eiqiosed  workers  that  emphasize  the  skin,  ^es.  and  teqjiratoty  tract  (induding  hmg  ftmetion  tests,  FEV  ft  FVC). 


DOT  Shipping  Name:  Caldum  Oxide 

DOT  Hazard  Class:  8 

IDNo.:UN1910 

DOT  Rackaging  Group:  III 

DOT  Label:  Corrosive 

^wdal  Provisions  (172.102):  ~ 


iranqwrtation  Data  (49  CFR  172.101) 
Packaging  AntiMrizations 

a)  Exceptions:  173.154 

b)  Ntm-bulk  Patkaging:  173.213 

c)  Bulk  Packaging;  173.240 


Vessd  Stowage  Requirements 

a)  Vessel  Stowage:  A 

b)  Other: - 

Quantity  Limitations 

a)  Pamt^r,  Aircraft,  or  Raflcar:  25  kg 

b)  Cargo  Aircraft  Only:  100  kg 


MSDSCWIMIm  Rdcrenccs:  26, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 14a  148, 149, 1S3:  IS9, 163, 164, 167, 180 
Prepared  by:  M  Gannon,  BA;  Industrial  Hygiene  Review:  D  Wilson,  CIH;  Medical  Review:  ACDaiiingion,  MD 


ire  aecMMfflyihefiMrfcBiPf^irBfinftrihilitv.AlihoiithieaoonBble  care  hm  been  tikea  to  the  pigpRfRikiBiirmitAirfa»mMioH.nM^ 

M  rnpoaiibUhy  tt  to  ihe  hocunKy  m  wHRbUUy  of  sue*  inffiniiiiion  fbr  applicaikM  to  the  poichuer's  ifltoiided  pwpoie  or  fbr 


.•{<  >{<  >{<!  )f%  ;{<  >{<  >{<  :4’:  )i<  )f!  >i<  ':J^.  >fs; 

c:  i-i  if-  1  N  r  D  ji< 

Cai  acixan  Centre  for  Occupational  Health  and  Safety 


SEC'TlfJH  :i. 

CHEHiCMro  CEcn:tr>  nchibec; 

C •l-iL:  rf  I  Ci-^L  NhI'IE 
SYN0HYI1S 

M  Chrome 

>{<  Elemental  chrom:). am 
Chrcm:ium  metal 
CAS  F^iEGlSlRY  NUItBi:::!-:. 

R'l  ECS  HUhBER(S  ; 

CHEpilCAl...  Fh11:i:LY 
;1(:]iL.£:CULAIY  F*0R!1iJi...A 
STEIJCTIJRA:..  I"'0RHUI...A 


CHEH 1  CAL  I  DENT  1 F'  1  CAY  1  Ol-^l 

5  Chiromium 


;;  7a40-''17-3 
:i  (:7B4200000 
\)  f;  1  eme}"j  t a  1  c  h r*c  m i  u  rVi 
I!  Cr 


SECi  IGH 


DESCRll'l  IOH 


APf-*EARANCE  AND  ODOLiR  :: 

tee  I  -n  r  ey  ,,  ja.t  s  treuc  metal  ;i  od  ">i.u''lei:!s  (  3  )  j;  avalJ.  able  a*;i.  lumove,  cp'ani.des., 
powder-  e>-  n::.qh  piu-itv  clncle  crve  tals  ,.  ( 2 ) 
jDOUR  tee ESi-IOut:'  u 
Net  app!!  :i.  cable 
U)AR|-iIHC  i-ClGFERTlES  ji 
Not  apnli cable 

cghfi:)b:i:tj:ch/purity  i; 

Crfromi».im  as  chronvium  metal  (elemental  cln-omlum )  arid  as  chr'omium 

compouiuls  (for  ex  an?  pie,,  chromous.,  chroml  c  aru:!  chroma  te  corn  pc  unds  )  ..  This 
record  contains  irrformation  only  on  chromium  rnotal..  There  are  CHEHIHPD 
records  or,  a  riumber  of  chr  omium  compounds NOTE ::  l-iany  publ  i  cations  desci'ci.  be 
varioa;;-  toxic  eft-ecHs  arid  properties  of  chroinl- tm'L. 
irrf  or-m. :  t  :i  on  applies  tc  chr’OfiCi.um  cornpou.n<:a:i  :?  n  oener’al 
metal  n 

JSEB  AND  ritriJpfSEIvCES  i- 

pO:"i  v  o‘f  ii-.  tax  f*  1  e-irs  s  tee  .1.  s  aix  d  h  1  q  l  i  t  e?n  pc  r  s.  S.;  I'  o  hk  1 1  oy  s  “  cob  t  i  n  c\  or^  me x a  1 
and  p  .1.  a s  t  :i.  c  (  e  .i.  e  c:  t  r  o  jx  1  a  t  ec?  f  r  cm  so  !l  i\  t  :i.  or#  s  o  f*  c:;  h I'  orn  i  urn  s  a  1 1  ix )  i;  s  y  n  t  he  sis  o'f' 
inorqariic  piqmervts  (2);;  manufactured  metal  goods., 


In  most  causes  the 

arid  not  to  criromium 


SECT  ! OR 


HAZARDS  IDEMTl  r  1C  ATI  ON  mt 


m.  POTENTIAL  HEALTH  EFFECTS  W.Wo 

EFFECTS  or  9H(:)RT-TERN  (ACUTE)  EXPOSURE  5 
INHAL.ATIOK  n 

Chromiufii  metal  dust  appears  to  hav/e  low  toxicity  by  all  routes  of 
occupational  exposure..  There  xs  very  little  published  information  on  the 
toxic  effects  of  chromium  metal  ^  but  the  mental  ys  practically  insoluble  and 
unreactxve  in  the  body-  However ,  exposure  to  metal  dust  usually  occurs 
during  operations  such  as  cutting^  grinding  and  welding p  which  often  involve 
e^xposure  to  hazardous  dust?.-:  ar>d  fume-^s  of  chi'omium  compounds  and  other 
materials-  Chromium  dust  can  probably  cause?  coughing  and  mild  temporary 
irritation  (non‘-specif ic  dust  effects)- 
SKIN  CONTACT  s 

Dust  is  not  irritating  to  the  skin^  but  use  of  rigorous  washing  procedures 


i.C>  V'ir  tUO'vB  “iillJli;:.  ■[ 

ayr.  Arrv’ 


cause 


C hi  O'”  ;i. i.w?i  neral  .:h.!st  is  noi'.  i  r  r  :i.  ta tirig  to  the  eyes  e  c.  -u-i-  a  f ei 'eicin 

oba  ect'' .  6 )  Some  tearing,,  blinking  and  mild  temporary  pain  ^jiay  occur  as 
particles  are  rinsed  from  the  surface  of  the  eye., 

IHSESTION  i; 

Netallic  chrcwnii.un  probably  i^i-.  practically  non-toxic  by  i.  .qest  icjn  and  is  rujt 
absorbed  into  the  body..  It  probably  can  be  slowly  ox  id  :j  cod  to  irivalent 
hi'Oiii;!  ue  tix.iMnptjt  ivids  by  sto;!'faci'f  accLds.,  bij  t  trivalertt  chr:oj;:i:.;m  nas  low  toxicit;. 
and  is  poorly  absorbed..  Ail  most  all  of  the  chromium  probably  is  eliminated  li¬ 
fe  ces., 

SF-ECTS  OF  L.nHG-TEFil  (THFONIC)  EXPOSURE 

Metalliv.  chromium  p«u:d:jably  does  not  cause  is  r i-:i  ca tioi:  or* 
sensiti  satio*-;,.  Some  chr  omiLum  compounds  (primarily  hexavalen  t  chromium)  car- 


caiu::e  sens  :i.  ti.  sat  ion  (chrome  ai  lerg>  )  .,  (0  ) 

I HHALh Ti □‘••hi  F'r=  imonary  disease  was  ropovxod  in  workers  exposed  "Vo  dust 
containing  chromium  metal  and  fern  chrome  alloys ,,  bu-v.  ^di.so  contaiinirig  othei^- 
dusts  and  fumes,.  Exposure  to  chromium  metal  dust  does  not  give  rise  to 
lung  disease  ( pi  ilmoi  rai  y  fibi^osis  or  pneumoconiiosis)  ,•  (9)  Chromium  metal  has 
not  been  reported  as  a  resniratory  sensiti^ier., 

CARClNQGEHlCil  Y  :: 

No  adequate  human  or  animal  in forn^at ion  is  aval lable ( 1 12  )  Cverall  lARC 
e\‘a  1  ua  'I  i.  on  o'f  co  r  c  i  ri oq en  :i.  o  r  :i.  s  k i\  G r  ot^  ji)  3  ( o  t  c  !l  ass  :i  f :  a  b  1  e )  ..  ( 1 2 ) 
TERAIGGEHir::!  !  Y  AMD  EUBE YGTDXICITY  ;; 

h\o  niMf-. ai  ;  li r  a!"?  i. m a  I  i  ri f  o imna  t  i orii  a va i  1  a  b  1  e  m  Nio  en": b v‘  xo  to x  x  c  r » te  r  a  *v.o<;? e:"»  i  c: 

EEPRGDUG  T' I v  qx  T  G  1  *•'  Y  ; 

l-'io  i  I’l  -f  ^ur-ija  1 1  on  a  va  i  !l  a  o  1  e 
•lUTAGENIClT  Y  t; 

Nlo  i}'rf‘:>»"  nr-.  t  li.oi-f  avail.  l<:'  ble 
:  (J.X  1  CULl.U  *  J.  ChL  }...  Y  !::>  '}  UbR'Y  i  S  I  i  C  FAm;:,RIALS  « 

No  information  available 
-'OTEMl  lAL  FOR  ACCUUi.lL.Al  lOH  s 

C|-fromium  dust  can  accumulate  in  ttie  lungs.. 

••lEAcTl”}  CGiIUEM'v:::  ;i 


1  n  tern  rei 
ex  posu  rex. 
metai  !« ax- 


ion  oY  the  available  inf  orma-tion  ±o  co/apl  i  raced  b-y  mixed 
I  he?-e-=  or  e..  it  is  diff  :i  cul  t  to  state  con  clux>i  vel  that  ch?"omium 


SECTION  ^ 


FIRST  AID  MEASURES 


IHHALATIOli  p 

If  svmptoms  are  experienced,,  remove  source  of  con tamination  or  move  victim 
to  fresh  air..  Obtain  med,ical  advice  immediatell  y  h 
SKIN  CObnACl  :i 

If  irritation  occurs,,  wash  gently  and  thoroughly  with  water  aind 
non-ab?'as i ve  soap., 

If  i  rr  i  tat  ion  persists «  obtain  fr*ed  i  cal  advi  ce  immediately « 

EYE  CGNIACT  s  * 

If  irritation  occurs.,  immediately  flush  the  con taminated  eyeis)  with 
lukew<Arrr. gently  flowing  waiter  for  10  minutes^  by  the  clocks  holding  the 
eyelid (s)  open« 

If  irritation  persis>ts.,  r€*p»eat  flushing « 

Obtain  medical  aid  vice  immediaitely .. 

INGESTION 

Have-*  victinv  rinse  niouth  thoroughly  with  water. 

DO,  hJGT  INDUCE  V0I1ITIMG..  Have  victim  drink  240  to  300  ml.  (8  to  10  oz.)  of 
water.. 


!i;f  t  inq  occurs  tuiral  ly  mouth  and  repeat  adm:i.n ist ra t :i.on  of 

W  *1’.  e*  '  11 

C)  b  t  a  :i.  n  o  e  ci  i  a  1  a  d  v‘  :l.  c:  e  .i.  o  jn  e  d  i  t  e  !i.  y 
riRST  AID  CGAilEN  l  S  ' 

All  first  aid  proceviures  should  be  periodically  reviewed  by  a  ohvsician 
familiar  w:i  t!*:  the  material  and  its  conditions  of  use  in  the  wo>' kp!!  ace  .. 


SECTlCiN  b..  r-IRE  FIG!-lf IHG  idEASUREB 


FLASH  POINT  F 

Not  applicable  (does  not  form  vapour) 
i..,OWER  I..  ANN  A1:I...E  (  EXPL..OS  I VE  )  I,..  IN  I T  ( 1...FI.../LEI... )  n 
0.. 23  c/L  (dust  cloud)  (13) 

IJPPER  FLANNADLE  (EXPLOSlVr)  L.INIT  (U-T.../UEL)  j; 

Not  aval  lab!’ e 

Al.i  i  t.tl.  L',iN.i  \  .!  L.iH  (  .1  i.  j  J.  )  i  k’Af  I  Ul'd::. 

Hot  applicabl e  ; 

EXPL.0SIGM  DATA  -  SEHSITIVirY  10  NECHANICAL  INPAOT  s 
Ho  t  sen  s i  t  i  ve  ;;  t a  l;«  1  e  fna  e r  a  1 .. 

EXPLDSIGbh  DATA  SENSITIVITY  TO  STATIC  CHARGE  s 

Powdered  chrcimii  urn  metal  is  probably  not  sensitive  to  static  dirscharge.. 
CDNBUSIION  AND  TiiEFNAL  DEr:Di1pr)SIl‘l(:jH  PRODUCTS 
Oxides  of  chi'orilun; 

!"  .1. RE  HAXaR*.>  ( TjTil'f ::.H  I  S  ;i 

When  heated  in  a  fiame.:  chromi>.!m  dust  may  be  iqn  i  table  i. a )  N in  in-ui^v  icni  tion 
temperature.,  cloud;:  bcK.-  deq  Ci;  layer;;  400  deq  C..  (13) 

EXTINGUISHING  NbDIA  ;; 

Use  ex  t  inqj.i  1  s  hirai  aqerrts  anoj**opr*i  ate  for'  sur  ro^.ind  1  nq  fi:"*e..  D.:>  ricvr  use  car'bo 
dioxioe.,  which  may  for  m  an  explosive  mixture  with  oowde^-ed  <:  ■ire mium «  ( 1 1 ) 
FIRE  FIGHI'ING  IN!!li  RUCTIGi-IS  :; 

Chromium  diuat  wi  ll  nok  olmmi  unless  heated  in  a  flame,,  «  5) 


Y  Y  Y  SECl  I GH  6 ACC  I  DENI  AL.  F<ELEASE  NE  ASURE8  Y  Y  Y 


prdICAlJTIOhLB  ;: 

( Dv.  s  t  o  r  powi;? e  r  ;  ;;  Res  t  ?  ■ c;  x  a  c  ciess  t  o  a  r’oa  un  ± 1  cd:''i  p  1  e 'K  i  on  o  f  c  1  ea i";  -u  d  » 
Ensu»"e  clean-up  is  conduc'teo  by  trained  personnel  only,.  Lear  adecniate 
persona!!,  prot  ac  t  i  a^e  eca.;  i.  pivien  t Ex  t  in<:|u:i.sh  Oi”  refr?':>ve  all  i  cn  i  t  i  i;;>n  sor^rces.. 
Notify  Qovei"nmc=n  occ».n:-a'i  lonal  hea!l  th  and  safety  and  er.  v:;  r  onma  n  ta  !•. 
au  t  ho  r  i  ini.  e  „ 

Ci..EAN-UP 

Avoid  nenerat:inn  dust,,  l.ise  vacuum  equipped  with  HEPA  f  liter  (s)., 

A1  ternat  1  vel  y shove!!  :i  rrl  o  clean.,  dry.,  label  led  containers  and  cover,.  Flush 
at  r  ea  w  'x  t  h  w a  t  e  r  „ 


YYY  S-GITIOH  7.,  HANDLING  AND  STORAGE  YYY 


HANDLING  ji 

A vc>  i  cl  g  en  e  r  a  ±  :i.  r ;  g  d  u  s  t  „ 

Label  containers..  Keep  containers  closed  when  not  in  use..  Empty 
containers  may  contain  residues  which  are  hazardous « 

STORAGE  s 

( Recommienda t ions  for  chronriurn  powder  or  dust «  Some  rec:omm»enda t ions  may 
also  apply  to  other  forms  of  chromium  metals) 

Store  in  a  dry  ^  wel  I-venti lotted  arei^- 

Store  c^way  from  incompatible  materials  such  as  oxidizing  materials,. 
Store  in  suitable^  labelled  ccjn tainers-  Keep  containers  tightly  closed 
when  not  in  use  and  when  empty..  Protect  from  dami^ge.. 


Avoid  any  dust  bvi  Id -up  ivy  f  i  ouuon  t  cleaning  and  su:i.  tablo  const ?  u ction  of 
S'lDraqo  aroa* 

^:n;:;cT:LnM  b..  exf dsure  coit t RDi.j::;/}-d:::RSQHAL.  fRO'rEcjjoH  ts;i< 
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IjAlir-LIHG  AlvD  ANrL.VS;;:E  h 

Usa  app'^ripria  V  a  ;j  rist  r  ;.'vtan  j  -.on  and  sarnplinq  s  b'ate«:jy  (  locatTon,.  tifrinvi,, 
dur-a'^ci-oro,  *f  roqueiu:  y .  ana  numbor  of  samples),.  In  ter  preta.:i  Icr  oi  the 
sampling  results  is  r^elated  to  these  variables  and  the  av-ialy t iral  method.. 
NIOSH  I'fETHGDCS)  r  7300  (eiiemen  ts  by  ICP)  -  NIGSH  Manual  of  Analytical 
Methods,.  3rd  ed ..  Vol ..  :l  ;;  7200  (welding  bra:?tinq  fume)  -•  NIOSH  Manual  of 
Hna  i. y  t :i. ca.i.  I'lethods,:  ec.  Vo.i. ..  2 1;  702e  (  ch?' omium  and  con  pcninds  j.  as  Cr) 

•••  HIGSH  Nanual  of  Analy  1 1  r,vyj.  “Methods.,  3rd  ed «  Vol..  1 
EHCvIHEERING  CGNTRGi.E 
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•••'ERSONAI.  PRD‘’fE»:;TTVE  FGUIANENT  ;; 

.1.  i’  en  g  r j  ee  !■•  :i  i”!  o  v  cv-;  -v.  }••  r,  j  ^ n  n  wc- 1-  !•;  p  r  a  c  t  i  ("eii-.  a  re  ) )  o  t  e  f  f  e  c  t v-  e  i r;  •"r-n  1 1"- o  1 1  i  n ci 
erposui’  O  t(!;  t. I  y  . r'la'i.c*  "  a  L  therf  wear'  i-itui.  t.abla-  ijer  sof  sal  p’"oi.e  :  t::.  v 
:i  v;  1  Li d »*i  g  a  p p  v  I'  e j:;  :l.  r  a  to  r  y  p  r* o  t e  c;  L  i  o :  ? ..  i-la ve  a p r  o p  r  i  a  t. v;-  oi 

'A  1, a  b  1  e  ‘f'c  !*'  ui::»"  i*':  emev'Qonv;;:  es  stui.*'?  ai:i-  fti  t'  c  ,  Jf  res;yi  r 
required;,  i  ris  t  :j.  vi?  te  a  complete  v  espi. -'atory  proxecticrj  pj-cvi  ram  in  !.ug  :i  no 
selection.,  fit  testirKi.:  training.,  mainteiiance  and  inspect:!  oro.  Refer’  t<:  the 
C9A  Standard  Z94..4-93:,  ”  Bel  eel  ioMi Care.,  and  Use  of  Respi  ra  tors available 
from  the  CanacRian  Standard^:  Aiisocri  alien Rexdale,,  Gntario,,  N9W  IRo.. 
RESF'IRATQRY  PROI  EC  VICH  GUIDF:;}..  IME9  u 

HIDSK  RECOHitENDATIGHS  FGR  iHROivixun  NETAL  CONCENTRAl  1GW9  IN  AIR  (14;s 
UR  TG  2m  5  n’iq/ft»3;:  Dust  and  mist  r'ccipi ra tor 

UR  Hj  b  mg/fr»3:i  Dust  and  mist  respirator  (except  single-use  and  quarter-mask 
respiratory  or  SARy  or  SiCBA., 

UF"  TO  12m  b  mq/niPK  F-'owcared  ai l•  -•f)ur if y:i.ng  respir«:ttDr  w:i.  th  dusrt  and  mist 
f  i  1  t(--*r  ( s )  y  or  BAR  operated  :i  n  a  con  tinuous -flow  mode. 

UF*’  Tu  2vi  mg/m3.‘!  Full-facepiece  respirator  writh  high-ef f iciency  particulate 
f:i-lter(s)5  pDV\‘(^:'r*e<:l  a:i.r-purif ying  respirator  v$ith  tight-fittinej  facepiece 
and  high-eff iciency  particulate  filter(s)5  or  f ull-f acepiece  BCBA.y  or 
fall-facepiece  SAR. 

UF-*  TO  bOO  mg/ni3.‘i  Positive  pressurej,  full-facepiece  SAl^- 

EMERGENCY  OR  PLANNED  ENTRY  INTO  UNKNOWN  CONCENTRATIONS  OR  IDLH  CONDIlIONSs 
Positive-*  pressure^  f ull-f ace^piece  SCBAy  or  positive^)  pressure., 
f 111  1— facepiece-*  SAR  with  a?*)  auxiliary  positive  pressure  SCBA- 
ESCAPE s  F’ul  1-f ac;e:*pie?t:e^  re^spi rater  with  high-ef f i cien cy  parti culate* 


T:i.  1  ter  (  s  )  |i  e- ty  pe 

Hu }  I::. ;;  It:;  e'V:i.  den '::e  ca?*;  oe  ■^v.ri.md  for  the  ox;),  iiitence'  o'f  an  IBL.I-i.. 

l-is.  =  H;..  I.  bs  t  ail  CO  r  B  ji'Oi  '1  od  ic;  eye*  i  i  la  t:L  or;  cjr*  clafivacc  j;  *;  ''a* 

ove  pr  otect:!. on  .. 

ABBREiVI  AT  I  OHS  n  SAR  ••••  sn  ppl  :i.ed-a  :i.  !•■  reso:!.  rator  )\  SOB  A  -  self -con  na  ±  ned 
br'eath:j.nc  ad::'paral.aB..  IDLii  Ifiuneci :Lately  DanoeroLis  to  L:i.fe  o»-‘  Healtin. 


NOTE 


J.  ri  t  he se  r  e (::oiiin?eri d  a  t  :i.  on  s t  he  1 DLH  L:c:‘ri  cen  t  r a  t  :i. on  :i.  s  d e  f  ;i. r  - e 


t  h 


rn a X  :i. i}u.ui«  c<::<n  c:e'f  f  tra t :i. on  wlns  ch  wcuilc  not  cai.ise  any  es(::ape*"  :i. opa:!.  r  :i  nc  cyn'ptof’ss 
or  i  i'”  r  eve  r’s !).  b  1  e  hea.l.  In  :cf'l'’e  ;:tB  Id  a  person  expo-ned  for'  30  o;i.ni.:o::s  :i  f  ne 
respirator  failed.. 

Recommendations  apply  only  to  HIDSH  and  H8HA  (Nine  Safety  and  Health 
Ad  f?)  i  n  1 5:^  t  V' a  t  :i.  o  r* )  a  p  p  v’  o\'ed  r  e  i-i  p  i  rat o  r  s .. 

Air-'purif /inn  r  espi  r'a tcv- s  no  no^  protect  aqalnst  oxygen-def  1  c:i  en  v. 
almosphe^^  es  .. 

■YE/FACE  PRClEr;!  ir.H  ;; 

Hl>  s pec;i. ;j. '::  r  e^.pri.  r'emen;  "t  .=  b  r\  :i  \.  :l.  s  qood  prac't:i.  ce  tc*  wear'  .::hemi^:;al  S”*"^f:'ty 
qoqqles.: 

:>KIH  PROTECT  IAN  :j 

No  spec:rf:i.  c  r  equi  r  emer'*  t h".»t  is  :L  t  qood  practice  to  prever'ix  skin  contact.. 
•:E8ISTAHGE  iW  MATERIALS  FOR  PROTECTIVE  C1...0TH:f:NG 

Ho  spec:i.  f±  c  qiA idel  ines  are  a’/a'i.  lable ..  Host  ma  ter :i.als  common ly  ri.sed  in 
protoctiive  clotjrlnc  are  pr oba li/jy  adequate,.  Contact  the  marurf actiirer  oi* 
i..*  p  p  1  :i.  e  r  f  o  v  •  <:i.  p  e  * :i.  r  ;i.  c  a  ci  ^  r  a  „ 

J  vr 09y|:q:::  C0!MTR(:)l...S./ P!;::RSu!'lt:L  I’ulOTi; :CT' 1 0\]  COIvibiRy J9  jj 

Do  v'!<:;:t  ea'I:. »  SfVjoke  or  ur:;. i".  i-.  i  r?  wor  k  areas.,  Wasi’i  haru:ls  t horoi.n:]  hl'y  i^f  'ter 
i'lai"! <:l  1  :i.  n o  t  ;L  s  rna  t  e r  :i.  a  1:  .  kla 'n  i. a :i  "5  q <::?od  I  toLise kee p i n g  , 

Ys  ex-y:}sure  guidelines  m 


W  THPES-IGL.i;  LIN::*  f  VhL.MES  (  ILVs)  /  ANERICAH  COHFrREHCE  u- 
OGVERNIIEHTAL  li-lDl  iS  I’ ll  AL  HYGIENISTS  (ACGIH)  /  :}.?93--94  y 


■*II1E'  WEIGHTED  AVERAGE  (TI.V  -TOJA)  ?  (0„5  ma/m3)>K 

U..  V  CONNENTS  i: 

Nl.O  .1. Ul::.  •Jl"  1  •'•‘M  :;:.Nni.;  jf,':  i.q-ji  1  rio  dei;>:?.Qn a t  :i. or.  as  'M’‘tot  Class:?. 't  :ia  c  a'*:-  a 

I'iuman  Car  cci.noqei'}  '“ras  l:.ee;*'  p?*Di;:oseG 

f ;  ARC  1  NOG  Fib?  N<:;.  -k  j.  a  s  s :i.  a  b  i.  e  a  s  a  Huma  r'l  C  a  r  <::  i  oq  erii  s  1  n  a<:^  O'O  u  ate  d  a  'v.  a  on 

which  to  <:  las1!^:i.f  y  the  ::=•  M:iS  tan  ce  as  a  fu.U!ian  and/or  animal  car  <:::i  noqer< .. 

NDTEj:  Ji'i  many  Canadiars  iurisdiictions.,  exposirre  limits  are  s:tm  i  i  .ai-  to  the 

ACGIH  TLVs.  Since  the  marine?'  :u-i  »Mhich  expjosure  limits  are  established ., 
i  j’l  ter  pretc'd ,,  and  implemen 'led  can  vaiy^  obtacin  detailed  irrf  oi  mai-iori  from  the 
app?"Opriate  go^/ern meri  t  agency  ’in  each  d ur  isd :?  <::t::.ori . 

>*<  FEFdllSSIBi.E  EXPOSUF^Hr  LINITS  (PELs)  / 
riNAL  LINITS  /  OCCUPATIONAL 

SAFETY  AND  HEALTH  ADMINISTRATION  (03HA)  )f< 

INE  WEIGHTED  AVERAGE  (PET.- TWA;  s  1  fnq/m3  (as  Cr) 

NOTES  The  OSHA  PEL  Final  Rule  Limits  are,  currently 
non-enforceable  due  to  a  court  decision h  The  OSHA 
E'EL.  Transitional  L.imits  are  now  in  force- 

W.  PERI1ISSIBLE  EXPOSURE  LIMITS  (PELs) 

TRANSITIONAL  LIMITS  /  OCCUPATIONAL 
SAFETY  AND  HEALTH  ADMINISTRATION  (OSHA)  ^ 


■  AVE-i'AGI!-  } 


»  O  .1  b  P*  •::][/ fn  ;>  (.  (Jl  ’ir'CMTiii.in’i .,  Bol ..  chronii  c:  j,  cl  n" 

tl-;  -  C  I*  )  |;  !!  (  Ch  T'CVIKi.  M  ifi 

:i.  )"i  so  'i !.!;  b  1  e  s a  !1.  t  ;i^  ••••  a s  C  r  ) 
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SEC'V  IDH  9, 


•'HYGTCAI,.  A) -ID  CHEI-ilCAL  PROPERTIES 
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F'Oiirr 

x:j.  ATIVF 

:  DEN5T1 

!TY  (Si 

7  ..  2  ( 

water 

Ij 

GLMPILI 

T-  IN 

WATER 

i^iot  s 

0 1  l.l  1j  1  c 

:• 

G:...ULIL1 

i  J.  r  l 

other 

'lot  s 

olu  bli7 

?  in  0 

a  c  i  d  s 

i  e ..  g  .. 

hyd  Vi 

I  ow 


1900  deg  C  (3*^52  deg  F) 
2642  deg  C  (4788  deg  F) 


r  bases.:  Si:;j.ub.i.e  in  haiogens  arid  halogen 
a<:;:l. ds  ie.. g..  I "fydi'o chloric  acrid)  and  d:iJ.ul;e  sulphuric  acid  (reads),. 

/APGUR  DENSITY  :j  No  I  applicable 

Practl  c<7T1  ly  :?.erD  at  room  temperature 
Mot  applicable 
I 'lot  a  ppj  1  cable 
Not  applicable 
Not  applicable 

J:  on  (  PORT  I J I  Oi C0F:F  F  l  C I  ENI  )  ;i 


OOPOOP  PRESSURE 

lATURATlOH  OhPOUP  CDMCENTFA f IDH 
io/A-ORoTlNM  RAH" 

:r"l  YAidlE 

■.i:l'-  I  CAL  I  Erir  FRAl  IJ»YE 

I"  I"  .I,  O  1 1::.!-'!  I  ‘.M  -  (J  j.  5...  UJA  t  LK  i)  1 \  i'*  1  J  ( 
riCi t  appl  1  ca ?:;le 


section  10.  STABILITY  AMD  REACTIVITY 


Ti  ABILITY 

Stable  material 
•iAZARDQUS  pni...YMFRIZAT10N  s 
Does  not  occur 

■inZARDOMS  DECOMPOSIl  lOM  l•■RODln:ri  S  :i 

.  J*  :r' A  J  iBls...  I.  f  *?  I'Ih  i  EK.I.  AL.S  i  li  AVoIA.^  J} 

uXlDIZlMG  AGENTS  powdered  c  hr  omium  becomes  In  candes cen  t ( 10) 

CAKdC.AM  DlLAXlj>l::.  -•  a  hea te^i  cr?  ?<tiu'e  err  chromium  powder*  arMj  carbon  dioxide  may 
r«r-'  gii  1  ta  ole  and  ex  plcr-j  1  ve ..  Bj.  Li  1.  metal  rray  burr-  in  tlie  preset  see  of  carbort 
d  iox  Ide ..  ( 1 1  ) 
iHRPQSIVITY  TO  NEl  ALS  j: 

M.;rt  corrosive 

8ECTIDN  11.  rUXICDLaGICAL  INFORMATION  W^m 

E:yE  IRRITATION  ( rabbit)  ii  Chrcm:ium  metal  Implanted  into  rabbits'  eyes  was 
tolerated  well  while  under  observation  for  one  year. (6) 

CARClHOGElllClT  Y In  a  series  of  studies.,  rats  were  injected  with  powdered 
chromium,.  The  number  of  tumours  was  not  signif icantly  greater  in  the  test 
animals  than  in  controls^.  Similar  results  were  observed  in  experiments 
with  fr»ic;e..  When  tested  on  rabbits^  one  of  three  animals  developed  a 
tumour.(l) 

IAF?C  evaluation  of  the  carcinogeni  ci  ty  of  chromium  metal  to  ex  per  ifr*erital 
animalsK  inadequate  evidence. ( 12) 

se:ctidn  12.  ecological  information 

N07E  s  This  section  is  under  dev^elopmen t. 
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J !  { c  1 1 u:i  eel  f  o ?'•  d  i  iii  c  1  osu r  e  a  t  0  :i.  L  o f"  p  ?'  ea  t e r 
DEiAILED  mmS  CLASSIFICATIDH  ACCORDING  TO  CRIIERIA  !! 

CL..ASS  A  -  COiviF-RESSED  GAS:;  Does  not  meet  or:i  teria 

h  r  L.ArH'iABL.E  8:  CDNBLISI I  BL.E  MATERIAL"  Does  nor  nreet  terl  a 
Class  C  •••  OXIDIZINC^  NATIid'XI'ALi;  Does  not  meet  criteria 

CLASS  D  ••••  FOIBOMOUS  AMD  INFECTIOUS  NArER.I.Ai .  DIVISION  I  •••  IMMEDIATE  AND 

J. (.U.iS  lUXJU  J  I'l saT*f  c i  en  t  1  n f  D r^j; a  1 1 o r:i  'fo^'  c  j  ^-s  sifi  cation 

A  CO.  t  e  L.e  t  Pa  I tv I  r-j  si.i  f  f  :l.  c  i  on  t  i  n  i  o  r  ^-ia  t  ;i  on 

Ci...ASS  D  -  rOIBGI'jOUS  AND  INFECTIOUS  NA  T  ERX  Ai... .  DI\U:SION  2  *•  OTHER  TOXIC 

EF‘"'ECTSs  Insuf  f  i cierrt  information  for  classif  i  ca t;:  on 

CLASS  E  -•  CORROSIVE  NF?TERIaL:!  Dees  not  meet  ^::rite?^ia 

CLASS  F  DAHGilROUSL. Y  REACTIVE  LIA FERIAL. ::  Does  not  meet  crite?‘ia 


SECTION  16,.  OTHER  INFDRNATIGH 

UUJICTED  DIDLIDGRAPHY  s 

(1)  .liAFi’C  Monoqraphs  on  the  evaluation  of  the  carcinogeni  c:  risk  of 

chemicals  to  humans,.  Vol .  23 «  I  ARC.  1980..  p..  205--323 

(2)  Hawley  s  condensed  cherriical  dictionary-  11th  ed  -  Van  Hostrand 

Re  in  ho  Id..  198'7«  p-  280  *  * 

(3)  The  rierck  index  s  an  encyclop€-*dia  of  chemicals.,  drtigsM  and 
bioloqicals..  10th  ed  -  Merck..  1983-  p-  317 

(••L)  HS>DB  record  for  chromium-  Coniplete  update  on  03/08/88^  printed  1989 
01  20 

(5)  Brcjwning j,  E.,  Toxicity  of  industrial  metcils-  2nd  ed-  Butterworths^ 
1969-  p.  119'131 

(6)  Grant.,  UI-11-  Toxicology  of  the  eye-  3rd  ed-  Charles  C„  Thomasj, 


(.7)  Gr-an-|-,,  Tqx  i  coloq/  of  the  eye.,  Vol,.  1„  2nd  ed  „  Chs 

Vj-.efnaiHj,  o.,  290 

(9)  Hanoljook  on  the  toxicoloq/  of  metals.,  Elsevj.er/Horth'--Hol  1 
B i omecf  :i.  ca !i  P r'ess  ..  1979  p 383"-397 
j9)  tat .i. or’?  of  the  threshold  limit  vai.t.:es  and  bioloqical 

„  bih  ed ACGIH.;  1986..  p..  139-140 

(10)  I"  1  e  p}- t  ec; t :i. on  pLiide  <:‘:n  I'laiai  doLJs  mater :i.a Is  „  9th  ed  Na 

(.  1  i  )  Bret  her  i  ck,,  i Handbook  of  reactive  ciiemJ.  cal  haiarcdi.,  3r 

Butter  worths  1983..  p,.  192 

{.12)  .1.  rrcijj c»o r  a pl?s  or’j  the  e‘^a  1  rsa  ion  erf  ca»"rinopeni  c:  risks  to 

dupplernent  7,.  lAPC.,  1987 

c  1 )  ;■  1  r  e  p  r' o  t e  •*:  I:  :i.  on  riar:  d  boo  k ..  1 6  1 ed  Ma  t  i  on  a .!,  F  i  v  e  P  r  ?::« t  e t 

H'-^social  icrj :I986.-  p 3*-99  5-100 

(  j  hhi;0  7H  oricket  guide  to  chemical  na:?ards..  dIOSM,  dime  1990- 

"I  nf  orma  t  on  on  chemicals  reviewed  in  the  CHEf'^llHF'D  database  :j.s 
d  i-^  a wn  f  r'om  a  r'l  um be r*  o  f  pu  b  1  i  c;  1  y  a va  i  1  a  b  1  e  sou  v  c es  A  !l.  i  s  t  O'f 

ge?‘fera!!  references  used  to  compile  CHEhllliFD  records  is 
^••'‘a  i  i.  a  !!>  1  e  i  r*»  t  I  ve  a  t  a.  lira  se  ide  .1.  n 
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at  least  99a  pure:;  special  electrical  cM'auies  mav 
.  Cf:':ipper  mar  contain  trace  a>mounts  o'^'  other  elements 
mo bisnn.Jthu  seJ.en ium.,  t.ellurii.unM  line:.,  me!*'c:i.iry j,  gol 


Usea  in 


r‘j  z  e 


brass  )  electri  cal  conductors  ;;  cons t  ruceV  loi^ 


v.ior  ks  o"' 


roof  i  r>  q  )  ;;  a/iffiu  ut t  i  ort ;;  p  re  pa  r*a  t  i  on  of  co  p  pe  r  s  a  !i  t  s  i; 
opiating  i;  pesti  side  manuf  ac ture,.  ( 1 2  ) 


yR  :::;EC  riQM  3 . 


HAZARDS  IDENl  IFICATIOH 


POTEN  T  I  Hi...  HEALTFI  EFFECTS 

F.PFFICTS  D>*  SHORT -  rERr:  (AOttn::;)  E  XF  OSIJRE  s 

INHALATJOP  ;; 

Copper  dust  may  cause  temporary  irritation  of  the  nose  and  throat-  NETAL 
FUME  FEVER  occurs  when  f reshly  formed  copper  fumes  (primarily  copper  oxide) 
are  inhaled..  Extremely  fine  copper  dust  may  also  cause  this  disease.. 
Symptoms  develop  in  6  to  48  hours  and  include  headache.,  metallic  taste  in 
the  mouth.,  cciuqh.,  thirsty  throat '  irritation  ^  shortness  of  foreathj,  fever  j, 
sweating  and  pains  in  the  legs  and  chest-  The  illness  is  not  fatal  and 
recovery  occurs  within  two  days-  No  permanent  eff6>cts  are  Foiown-  Hetal  fume 
fever  has  been  reported  at  concen trations  of  0-1  frig/m3  copper- (10)  Studies 
in  British  copper  refining  operations  indicate  that  no  ill  effects  occur  at 
copper  ftime  concen  trations  below  0-4  mg/fn3«  (14)  Since  the  vapourization 
(boiling)  point  of  copper  is  high  (2595  deg  C),  it  is  rare  that  these  fumes 
are  Bneour^tBrod  in  industry -( 1 1 )  Finely  divided  copper  dust  is  more  commonl 
encDun tered  -  Some  of  the  ill  effects  arising  from  working  with  copper  may  b 
cau.sed  by  con tamination  of  copper  by  metals  such  as  arsenic:  and  lead- (11) 


3 KIM  CONI  act  :i 

Metallic  ccDpei*  coes  not  ini lA^-e  the  skin.,  except  thivt  it  cars  cacse 

if  imoeddeo  in  t  he  sl-.in ( 1 1  )  Mo  specific  inf  oinnaxion  is  availahien  hut 
copper  metal  :*  s  not  likel>^  to  l::e  absorbed  throuqh  the  skin. 
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CA'ICTIICGEHTCITY  i; 

Mo  hiunan  ii’!  f ot 'ma  t ion Animal  studies  suqqest  tha  t  copper  does  riot  caL^se 
ca?H::e?". 

TERATOGEMICITY  AMD  EIIDRYDTOXICITY  s 

I'lo  human  inf  ormation  available..  Anirf>al  tests  are  :i.nconc!l  usive. 
REPRODUCTIVE  TOXICIIY  u 

No  information  available 
MUTAGENICITY  s 

Ho  i  n  *f  o  r  nua  t  i  or?  a  va  i  lab  I  e 
TOXICDLOGICALLY  SYNERGISTIC  MATERIALS  s 

No  information  available  * 

POTENTIAL  FOR  ACCUMULATION  s 

Copper j,  in  the  form  of  various  copper  compounds^  is  an  essential  ru.itrient 
and  concen t I'ation  is  normally  balc^nced  in  the  body..  Copper  compoi.inds  are 
norofally  excreted  in  the  feces ^  sw€*at  and  to  a  small  extent.,  the  urine. 
Accumulation  in  the  hairj,  nai Is ^  skin,  eyes,  liver,  muscles  aru:l  brain  can 
occur..  (6) 


SECTIijH  ^ 


FIRST  AID  riEASUFVES  )K>K>K 


f"  s  li  o  l:i  *1;.  a  it.  i  i  rtiivMi!  iL  <:;  <“». !! 


1I'!}”IA1,..  A  T  I  j: 

If  symptom'ij  ai-e  experienced.,  remove  source  of  contamination  oi-  move  victim 
to  frei-^h  airr  If  oympl onn:>  persi^-t  or  develop  within 
advice  irnmeci lately » 

SKIiM  CONTACT 

i'T  ir^^'ita  tion  occurs.,  oently  blot  or  brus-n  away  excess  chemical  cn.rickly 
Was!*}  oentily  ar>D  i  l*i(;.irx:iuc  ^  v  w:;.  il';  water  aru:!  noir-abr as i^/e  sr>--r’:.- 
If  particle  is  lodged  under  the  skin.»  obtain  mi^fciicuai  attention  immediate:!  y„ 
EYE  (::OMTACT  :: 

Immedia  tely  flush  the  con  taminated  eye(  s )  wn.  th  lukewarm,,  gently  f  lowinq 
water^  holding  the  eyelicKs  i  openj.  untiiL  par  ticles  have  seen  removed 
If  i  rri  tat  iov,  persists.:  or  if  any  particles  cannot  he  removed  by  gently 
s h J. I  f gi do  !‘>ot  a '1. t e/-’ p t  arry  "further*  iTie'L }''io<!?s  O’f  r'eriov a  1  •:  Cc^ver’  I"i  eyei:: 

wi  I  h  a  clean  t,  dr  y  patch  a*‘j  :l  tr  anspor  t  victim  to  ar^  emer’gencv  med  :r-^il 
facility.. 

INGESTION  R 

I  la voa  V i  c  t  i m  v  i n  bb  fiiou  1 1 1  l;.  I'lO i  ' oi* g  I'l :}.  y  w i  t  I'l  wa  ter  .. 

DO  NOT  INDUCE  VOrllTING,.  Have  v:i  ctim  drink  240  to  300  mL  (B  to  10  oz  ^  )  of 
water.. 

I’f  vofnitj.ng  o<:;ci.»rs  naturally.,  i  irise  mo^ith  and  repeat  adtriinisti  atiori  of 
water., 

Dbtairj  tnedical  atten  tir^n  -mi^jerrj. ate!!, y 
FIRST  All^  CDNNFNtS  r 

Consul  i  a  physiciar^  anri/oi^’  the  riear'est  r’oisoi'j  Con  trcyi.  Cenlre  for-  all 
e  X  pos  u.  res  e  x  c;;e p  t  n i  n o r  :i  r\  b  t  ari  ces  o  f  i  n  ha  1  a  t i  on  o r  s  k :i  i”i  con  la  c  t ..  A  i:.  f  i  rs  t 
aid  procedures,  should  be  oer  iodically  ♦‘•eviewed  by  a  pin  si clan  fami.  1  iar  witl-i 
the  material  and  its  cond:i  lions  of  use  in  the  workplace.: 


tYs  SECT  :i  DN 


1"  IkI::.  1“  IGH  I  INil  i'IEASURES  >f 


Fi...ASH  P0:i  NT  j; 

No  t  a  p  p  .1  i  c  a  b  1  e ..  Doe  ri  o  t  i"  tJ  r*  n  * 

>...NWi.:R  r*  i.,.ANhl?aBL.E  (  F  X*"  L..0B:1  VE  )  1.  T'TIT  ( i...r  {  .  /  l..,El... )  \ 

M<::i  t  a  »:>  p  1  i  c::  .a  !:;•  1.  e 

ji:;  ;::  ;;:;p  FL.  AMrl ABU":  1  EX^LOS  T  bil  l  !...  j;  NX  f  (  UFT...y URL  )  « 

N(:.>  t  a  prFi  i  cab:i.  e 

^alJTGlGNITlOM  urGNI"’I0do  TErlFERATURE  s 
Not  applicable 

EXPLOSION  DATA  -  SENSITIVITY-  iTn  NECHANICAL  IMPACT  n 
S  t  a  b  J.  e  rti  a  i  e  !■*  li  a.  J  ..  r  *  r*  o  .f-i.  Fj  x  y  » -j  /•;,  ■}•  «:  r  i i  f  i  ^ 

EXPLDBIDN  DATA  . SENSITIVITY  TO  STATIC  CHARGE  s 

Hot  a.p|:>3  a  cable  .  , 

COMBUSTION  AND  THERMAL.  X>E(:t:)MPDSITI0N  PRODUCTS  s 
Copper  oxide 
FIRE  HAZARD  COFIMENT  8  s 

Copf:«er  in  any  form  does  not  normally  burou 
EXTINGUISHING  MEDIA  n 

Not  a p p  1  i  ca b  I «  Lise  med  i a  sir  i  t a b  1  e  to  f i  cj  h t  f i  re  i n  su r r oui  id  i n g  a rea « 

FIRE  FIGHTING  INSTRUCTIONS  s  *  .  .  “  -  “ 

Not  applicable 


section  6..  ACCIDENTAL  RELEASE  MEASURES 

PRECAUTIONS  s 

Dust  or  powder:  Restrict  acciass  to  area  until  completion  of  cleari--upa  Ensure 
clearr-up  is  conducted  by  trained  personnel  only,.  Wear  adequate  personal 


!:jrot':v?ct;i,ve  eq'.t:i.  pmen t ..  i  loti  f v  qoverrimen  t  occufja  tri.onal  health  and  safety  arvd 
en v:i  ri.jnf!;e!-i  ta  1  a.'. !  t’'ii::' luas . 

:;>top  O!'-  reduce  lear.  if  safe  to  do  so„  Shovel  into  clean,,  dr>- labelled 
containers  and  cover,.  Fllusi'.  -area  with  water..  Large  spills!;  Contact  fire  and 
emeroen  cy  servir-es  And  s».u::p  1.  iei*’  ‘for  advice,, 

SECilul-:  7..  I-IANDLIMG  AND  STORAGE  yK>KH< 


•!riMDi...:i:NG  J: 

Use  dtis  ht  con  tairier  s ..  F'revent  -a  ccuouAlat  ions  o*f  dust,, 

A  v<:>  i  d  q  e  i-f  e  r  a  t  :l.  ?  i  a  v}  it  t , 

?...abel  con  la:!. v'fes  's ..  Keep  J‘ a  ;i.ne:'  s  closed  wl“ien  not  in  uso:,  Eii’ip  vy 

con  t^ !!. n er’s  rn^.y  contvfci !*!  re c :<  dii.es  wl'Ci  ch  Are  hA2:Ardous,: 

;j  I  OR  age  w 

(Recofivnendations  tos-  coDpei-  powder  or  dust™  Some  recomoeno  ions  may  also 
Apply  to  othe!^-  for-jtjs  of  copper  metal)., 

^:^tol''e  away  from  incLiimn;-*  ti  b  Le  ma  teria.l.  s 

i:itore  :ir*  su:l.  tab.!,  e  .j  .!abel!ied  containers..  Keep  containers  iichlly  c!iosed 

w  hi  e n  rv  o  *1  :i.  ri  v.  *•>  e  a  i"!  'if  w  1*  i  e]  *!  e « *'5  ?:>  t  y  ..  r'  r  o  t  e  <”  i.  *f ’  v’  o  ni  cj  a m  a  e 

Avoid  any  oust  nu:i  Id  -up  b)  frequent  cleaning  and  suitable  cer,st!- action  of 
storage  area., 

Limit  quantirty  of  n^a  i  or  ;i.  a  j.  :i.n  storage..  Restrict  access  to  storage  area., 
n o^:^  1  Wc;u  fijig  sii.qns  wiicn  ap pr’ opr ;i. ate Keep  storage  area  separate  from 
popts a  te::!  wtir  !•;  a  r  eas  ..  li  •  soec  t  peri  oc  i  cal  ly  for  def  i  cien  c;;.es  stu.:h  as  damage 

or  leaks., 


SECTION 


E>-  F  GSURE  COKN  RDL. 


AL  F-'RC3 1  ECl  1  (!)H  W  ^  '■¥■ 


Exposure  to  ":r?:is  maxer lal  can  be  controlled  in  many 
ways..  five  measures  appropriate  for  a  particular 
worksite  depenc  on  how  this  material  is  used  and  on 
the  extent  of  exposure..  This  general  inf ormat:}.on  can 
be  used  to  help  develop  specific  control  measures.. 
Ensure  ':r?A  t  c  L:.ntrel  systems  are  properly  deslLUjed  an*:l 
ma  :i  n  f  .  a ;{ r»  ec? l.  om  p  i  y  w  :L  t  h  o  c  cu  pa  t  i  on  a  1 en  v  i  ror  t  a  !1  ,, 

f r  e »  an d  o t.  he v  a  p p ±  <::a b  1  e  r  eg i.t  1  a  t  i on s .. 


i^ANPLIHG  AND  ANALYSIS  ;= 

Use  appropr  iate  Inst  r  umen  t  :u:>r»  and  sampling  strategy  ( location  timinq 
durat:ion.k  frequency.,  aiid  rrumber  of  samples)  «  In  ter  pre  tal:i  on  of  the 
sampling  results  is  i^elate^':  to  these  v/ariables  and  the  ana.Lytica!l  method.. 
HIOSH  NETHOD(S)s  7300  (elements  hy  ICR)  -  NIOSH  Manual  of  Analytical 
Methods..  3rd  ed ..  Oc  l  1;;  7200  (welding  and  brazing  fuflse)  -  NIOSH  Manual 
of  Analytical  Methods.,  3rd  ec;  „  Vol..  7029  (coppery,  dust  and  fume) 

NIOSH  Manual  of  Ainalytical  Methods.,,  3rd  ed«  Vol..  1 

GSHA  MI:::TH0D(S)  !!  IMISC>73<  -  Copper  dust  and  miists  IMIS073:i.  Copper  fum^- 
IHGINEERING  CDNIROLS  j: 

Engineering  m€*'thods  to  control  hazardous  conditions  are  preferre*ci«  Methods 
include  mechanical  ventilation  (dilution  and  local  exhaust) ^  process  or 
personnel  en closure h  control  of  process  conditions,  and  process 
modification «  Administrati ve  controls  and  personal  protective  equipment  may 
also  be  required^  lh>o  local  e?xhaust  ven  tilation  ^  and  process  enclosure  if 
nece?ssc^?'*y j,  to  control  airbot'ne  dust  or  fume.  Locate  dust  collectors  outside 
or  where  permitted  by  regulation^  Supply  sufficient  replacement  air  to  make 
up  for  air  removed  by  exhaust  system^ 

PERSONAL  PROTECTIVE  EQUIPMENT  s 

If  engineering  controls  and  work  practices  are  not  effective?  in  controllinq 
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MIOSH  I'UriiCCinilENDATIOHS  FOR  COF  FER  I>UST$:>  AND  MISTS  (^s  Cu)  COHCENTRA  l  IONS  IN 
AIR  (17);; 

I }  F'  T  0  5  fi‘!  q  /  f  n  3 ;;  Dust  a  \i  d  n  *  i  t  r-  0  s  r  j  i  r *  a  t  o  r  .. 

•..if-  iO  lo  /nQ/mO};  Dtts t  r-iTjc  {{jii  ii-  l  r^spiratc/T  <”*xc0pt  s :i. n»;i  1 0- US0  crtnd 

quartet---fnask  respi rator  ( :;  f  not  present  as  a  fiime)  ;;  or  BAR:;  or  SCBA« 
o*  '  ]0  xi'R  »Tjq “  !■■'ow(v!•  r O'C!  a. ?■'■**■  pi t  r  ei!*  pit.  {''a. toi’’  uri,  di  }«;  ■!;.  f;!!'  L 

t- 1 1  tei •  (  s  )  or  BAR  operated  in  a  ron  t:i.nuo>.is  -‘f  low  oode» 

OR  TO  fnq/m3;i  Ful  1  f  ac::ep:l  ece  resp:i  rator  with  hiq  h- e:ff  i  r  ten  oy  par  ts  cu)  a  te 
"M  J.  te r  i. s )  #;  or  Tirl  1 —  facepiece  SiCBAn  or  ‘ful  1— i* atcepiece  BAR};  or  po>A}ered 
a:i.  r-pur  if  vir^q  res  pi  rator  wi  th  tiqht-f  i  tting  facepiece  and  h;i.ah-eff  scion  c:,y 
p  a  I"*  I  i  c  u  1  a  t  e  f  i  1 1  e  r  „ 

Ul*  lU  a:A.>W  mp/mo;;  F'ositi^.-'e  press»,ire.,  ful  1 '-facepiece  BAR., 

EMERGENCY  OR  PLANNED  ENTR":  INTO  UNKNQMH  CONCENTF'ATIONS  OR  IDLJ!  CDLIrlTl GNS 
F'os:).  tive  pressure^  full—facepxece  9CBA;;  or  positive  pressure., 

‘t  u  1  .i. '"’Ta  (::e  p  i  eco  BAR  wn  th  an  auxilii.ary  positive  p^'^essure  B(*'DA 

N’jyi:;. ;;  He:  ev:). clence  can  be  foi.Mifd  'for*  the  existence  of  an  IDU-h, 

Nl.H  E ;;  Substance  repo?'*ted  to  cause  eye  :!  r r;i.  tat :i  on  or'  ciafnaqo;?  -y  r'ooi  ir'e 

eye  p r  o tec: t :i. orj  „ 

hBBF'-'EvIA!  NIMbi;  BAR  suppl  iec; -yfi  i  r  respi  rator};  BCBA  •-  sel'f- cO;"i  haired 
breatriirig  apparatus  IDi.  H  ■•••  ][  :j  a  tel>-^  Danqc  rous  tc:^  l.yRr e  *  or  i-ieai  ti : 

NOTE;;  In  these  r  ecoemend  a  ti  on  s ,,  the  IDLH  con  cen  *t  ra  tiorj  is  defined  as  the 
iJi  a  X  :l  fl I u rn  c o n  c:  er’j  *1.  f  " si  t  :i.  a r*  w  hi <::  1  "1  w o u  I  d  r  1  o  t  c;  a  u  (a  a  n  y  e  s  c a  p e  i.  m  p a  :l  »'*  :i.  r » o  '  j*j { p  t  c::« f n  s 
CM'*  i r rever s :r b  1  e  health  effects  to  a  person  exposed  for  30  nni.m'i.es  i'^'  the 

r'esp:i  ?"at(::«r‘  'f  a:i.  1  iv.^d  .. 

IRec:or‘rnen< i a  tions  apply  oi"?  1  y  to  NIOBH  and  rlBi-iA  (Mine  Safety  av;d  Heal  t!"? 

Ad  Ti  :i.  n  :i.  s  i.  r  a  t.  :i.  oi''i )  a  p  p  ?"*<::: ve d  f^e  s  p  i  r* a  'to  r* <=: ,, 


:i.  r pi.‘ r' :i. 'a y '3. r'l d  r'es. p:i.  at c:m^'S  dcj  not  p r  e:' tec:  ?.  ai:;a:j.nst  oxyqen—'def  :i.  c en  h 
a  tmos  pheres 

NOl  l::. ;;  M.I.lj'Bli  rec:oiTin''<ai‘ida  h :i. on  s  at.  !. sc:«  e:5<  :i. st.  copper  ‘f uiViO «  (  1 7'*  > 

iYE/FACE  F‘R0*TECT1GN 

C hen*i :i.  c<Yt.  1  satfety  cioddlois^  A  face  s  rri. eld  ni ay  also  J:»e  ^ecess^a^**v « 

Ac II. I  PROTECT  ION  ;;  * 

No  spcH:::!fic  requi remen t but  it  is  good  pr<:i.c'^,±i::i^  to  prevervt  skin  c::>ntact,. 
•ESI STANCE  OF  MATERIALS  FOR  FROl  ECTI VE ’’CLOI  HING  s 

No  spiecific:  guidelines  are  available..  Most  maiterials  comflionly  used  in 
protects  v(v?  c'J  ot  hing  are  j:)?"obably  adequate ..  Con  tact  the  manuf  acturer./  suppl  ier 
for  spec:*ific  advice « 

LXPOBIJRE  CONIROLB/PERSONAL  PROTECTION  COMMENTS  r 

!>o  not  eatj,  smoke  or  drink  in  work  areas.  Wash  hands  thoroughly  after 
handling  this  material .  Main  tain  good  house  kee  p  i*n  g  ■ 


EXPOSURE  GUIDELINES  m 


>1':  THRESHOLD  LIMIT  VALUES  (TLVs)  /  AMERICAN  CONFERENCE  OF 
GOVERNMENTAL  INDUSTRIAL  HYGIENISTS  (ACGIH)  /  1993'-9'^4  >f: 


y  ED  AVE:RAGE  O  LV-TWA)  ;;  0.. 2  n:G/fii3  i-f  urne)  ;:  1  ni(:!/m3  (dusts  and  mists., 

as  Ci.: ) 

ri.  V  CDMilENT'S 

!'!U  f  I::.  II  .i.n  iviai’jy  Gariiadiar^  Jurj.sdi  ci^sons.,  poii-ui'is  lifjjlts  ai's^  s  initial"  tii'  xii(a 
hCG  1 H  T  L.Vs  .  S  :i.  n  ce  t  he  mari ri  e  r  i  n  w I '!  i  <:  J  f  e  x  pos u  r  e  1  i  m  i  t  s  a  re  es  tab  1  :i.  s  i  ied  . 

;i.  n  terpret  ed  ,,  ai*id  imp  lemeri  ted  (;:an  vary.,  oiirrain  cietailed  irrf  orma  tion  *f^"'on  the 
appropriiate  cover  runent  .  Qericy  ii':  ear:r  ;i  u*^‘i  sd  i  c:  ti  <::n 


W  FdlittllSBTBL.E  EXFOBURE  LIFIITS  (FELs) 
FIHA;...  RUL.E  LIIIITB  /  OCCUF'A'riDhlAL 
SAFETY  AMD  HEALTH  ADM  I  Ml  STRAY  I  DM  (OSMA) 

IrIL  i^JElGKTED  AVERAGE  (PEl-IWA)  r  (A.  I  mg  "t-A-  (  ftriuv.  as  Cu)};  :i 

i'  i tS  a  rX.i:  ) 


nicj/mo  (ousms  and 


hUJ  1 1;:.  V  H"«e  CF:)HA  PEI...  Fin  a*’  I'uri  e  I .. ’v;.:- ts  a?"’e  currently 
ri on ■•••ervf or cea bl e  due  to  a  court  de ci si ori ..  Tlje  OSFIA  . 

PEL  Transi  tsonal  Limits  are  nou^  in  force.. 

PERMISSIBLE  EXFDSUPE  LIMITS  (PELs) 

TR Al'^IS  I T 1  OIT'd...  I.,.  I M 1 1  S  /  GCCGI- AT  I  DMAi... 

SAPEfY  h<-!D  HEALIH  ADMIM.I:  STRATI  ON  COSH  A)  Y 

.5. Mi;;.  yJf:;  J. GP  !  I::  A.’  ^aV}::.RAGE  >d*'‘r;  I )  WA  ^  I’  !l  fiiQ/fiii..!?  ( 'f’t*me  *'*  as  (’yr)  II  1  (diu-i  ts  a?'ic 

SECTiiOi^l  9.  PHYSilCAi..  AML  CHEMICAL  PROF'LRl  lES 


"  1083  den  C  (1981  dern  F) 
i;  2593  deq  C  (*1703  deq  F) 


dGLEr.'.jLAP  WEIGH  r  i;  63..  5^6 

CMvERSIuM  factor  51 
Mr^t  a  Dpi  i  ca  ble 
d  ILL IMG  FGINf 
BOIL IMG  POINT 
RELATIVE  DENSITY  (SPECIFIC  GRAVITY)  ii  ' 

8.. 94  (water-  -  :!.  ) 

.;;-DLHBIL. I T  Y  IN  MATEF  :i 
Mot  soluble 

iOL..UBILITY  IN  0*HER  LIQUIDS 

”T o  t  B o .}.  u  b  .1.  e  i  vi  v u  a v  - 1  c  }.  ver-  x  „  Rea c  .L  y  s o  !L  t.*  i::*  1  e  i  n  r*!  1. 1  v'  :i  c  a  c  i  d  ( ?"■  e a  c:  t.  s  ) 
very  s.lowl)^  soluble  in  iiyd  rochlori  c  or  sul  Dhiu"- :i.  c  acid  o?"  ammonnufii  hydroxide 
<;i.  o  .1.  u  t  :i.  o  n  (  r*  e  a  c:  t  s  )  ,. 

.'A -•'OUR  DENSIT  Y  r,  Ht::**!  applicable 

tA Pl.iL-R  E'RESSljRL  i:  F*r ac: ti <.:al I y  suaro  act  room  'terifperature? 

-F ATl.jRAfT ION  VAiF’CUJR  (ytjNCIFN  rFh-VT  IDH  5i  Mot.  applicable 

:2VAF‘DR‘AT1QN  F'AVIH.  V  Itot  applicable 

oH  VALUE  s  Mot  applicable 

FRITICAL  TEMPERATURE  r  Not  applicable 

COEFFICIENT  OF  OIL./UJATER  DISTRIBi;  f  ION  (PARTITION  COEFFICIENT)  s 
No  t  a va  i  !(  a  b  1  e 


SECTION  10-  STABILITY  AND  REACTIVITY  )¥:m 


STABILITY  r 

Stable  material-  May  turn  green  on  prolonged  contact  with  air  due  to 
f  o  r  ma  t  i  on  of  cu  pf'^  :i.  c  car  bon  a  te  -  ( 4 ) 

HAZARDOUS  POLYMERIZATION  J5 
Does  not  occur 

HAZAFibOtJS  DEC0Mr:'0£>IT;i:0N  PRODUCTS  s 
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Xc>K*  SECTIOM  TRAH3F0RT  INF OBT'IATIOM  )K>J(5« 

¥:*  TRANSPORTATION  OF  DANGEROUS  GOODS  (TDG)  SHIPPING  INFORMATION  m 

This  chemical  is  not  specifically  listed  in  the  •‘Canadian  Transportation  of 
Danoeroiis  Gc-ods  Regulations-  However  it  may  be  regulated  as  a  part  of  a 
chemical  family  or  group  Not  Otherwise  Specified  (N.O.S.)  (e.g.  LIQUID  DYES 
N..O.S.,  )..  Consult  the  regulcition .. 

NUTbs  This  information  incorporates  Schedule  No-  18  amendments  to 
the  Transportation  of  Danqerous  Goods  Act-  1992,  effective 
October  1-  1994- 


UI(JKK?-'LACE  hazardous  HAT'ERI ALS  IM^‘ORI"iAT  1  li|m  SYSTFl’l  (U5HI'!T?-n 

UPCiSEjC.^  UHUIS  C>.Y^S3:i;FZ}:CA  j  IGH  S! 

Doe^i:  ru:  t  rhee  t  c::r:i.  ter-i  a 

J.  i‘  i  s  v.  i  1’  A.  c r :  I.  :i.  n  *f  <:>  v  n  <  a  *L  :i.  o  rj 
•IIS  THGREDIEHr  DISCLOSURE  L.IST  s 
.1.  i  !  c  J  ».ic5  ^v-ci  'fo  r  a  :i.  i-i  c  I  o  ii-  u  r  e  <x  *1.  1.  o  r  q  r  ea  te  »* 

TAILED  CL.ASSIFICA'F IDH  ACCDFTDIHG  ID  CRITERlA  li 

'.•I..  I- { i-f  ■■  ’  CAS  !!  Doe-::  nC)I  {Heel  <!  r' I  Le  I"  Ij  a 

CLASS  B  -  ■C..AUUACL.E  E-  COnBUSTIBLE  IFATERIAL;:  noL  jneet  ter  :i,  a 

= '  ”  •  r-  i  .1 '::L..!MOLJb  AHI>  1  MF'EC'T'  I GUS  i‘j  A  T  i:;!R  J  A: D I V I S I GH  :L.  —  1!  MHED I  A"f'E  AND 

SER:;  OUS  lOXIC  effects  r  c:i.en  t  intor  mat  ion  for  cl  asi:-  if:!.  (::at:i  on 

'  c  V  t  e  L.  e  t  h  a  .1. 1  y  r,  I  la  i--  o.  f  f  ±  c  :l.  e  r  i  t  1  la  f  (::i  r  n?  t  i  cjI'  i 

CL.Abb  }j  -  Rf.\!  bUhiOUS  AND  INFECTIOUS  MATERIAL  ..  DIVISION  2  OTHER  TOXIC 
EFFEC:  lb 1  r*  <:m.;  f-f  i  r;  i  er  ?  t  i  i"t  f  o  r  ma  t  i  c.n  ..  See  d  eta  i  I  eC  e^^a  :L  i.ta  t  i  on  be  1  cw  .. 

UHKUN.l  l  C  p  i- FSICTS  ;i  Inoirf f  i  ci  en  t  inf  or  ma  t  :i.ori 

L..Hhr.:.i.NL.K‘il::.H.Li  .1.  i  Doeo  not  meet  criteria!;  not  .i.n  reference  J.  istc.. 
IERATliGENTCTT  -^  and  ErlBRYOTOXICII  Y:!  Some  '  repo^- to  of  ter  a toq en  :!  c **  and 
emrr  v-o  i  effects.,  bi.a  reoulto  are  ;i.n  con  or  cues  ti  ona  b  j.e  » 

FI::  --ROlH.iC  i  1  'JE  TUX !(  C:  1 1  V  j:  ;i;  »■>  ^  if  j  <;•  ±  ert  t  :l.  n  i'oy  fija  t.  ;•  or> 

:'!U  f  AoE^^llCI  TY ;;  Insu  f  f  1  cien  I  inf  orma 

RESF-IFaUiFv  -UZaCT  SEHSITTZATION;:  Does  net  meet  cr-;,  ter a  ;•  not  reported  as 
i'v  uijar^  :'‘eso.i.  ■  tO!'‘  y  ser’fSii.  ti  cer  „ 

SKIM  IK'RI  ta  ■  !;0H  ■!  Insufficient  dat£<  for  evaluation-,  Raie  cases  of 
se!":s;i  t;i  :?  :?  ti hB.vs  been  repoi"  ted  ( 1 6 ) 

•f  YL  IRK  i  i  A  :  TQKI ;;  .Does  not  fneet  t:;r -.i.  tei-ia  !;■  ap!;:.,l.  i  ;::a  S  ion  tc^  sur  face  of  eye  is 

1 1  .!. !  *  .i.  s..  a.  1 1  (J !!  -i.  bet.!  (.i  eo.l  p.*a.  r‘i.  ic,i.  es  ca.n  ca.t’se  liievere  e*re  dania.Qei,  (0^ 

l";- r*. I h'  0!::. .i.  ?  .1. i  .i.Y.sl'is  {.S'Otat;:-  fi'ieet  C ?■' i 'S.'.e ‘S  a 

’••■■‘•■Mb;;:-  i;:  -  l.,i...SK'i-‘.;£..lb Vi:;  I"!  A  1  EK:  1  Ai. .  Does  riO'l  /!':(■:■>(■■.•  t  •i'.tv'i'i-;'; 

DLAiBb  K  ••■■  DAS-'GZRnLISL.r  REACTIVE  MATERIAL  s  Does  not  tneel  cri  teria 


M.sft  SECTilGM  :i.6„  CTHilR  IMF OF.'MA'yiGK: 


.1.  tn  ed  ..  V-Ar 


EC  FED  EIBLItiGRAF'HY 

I )  i  he  riei  ck  inde>t:!  an  en  cyclopedia  of  cheoi cals ..  druqs,, 
bioloq:!  ca:is.,  lOth  ed  ..  Mer ck,.  1983,,  p„  358--3!;i9 
(  2  >  -iaiAi'j.  •>:■■;••  ■  s  condensed  chemi c:a.l.  dictionarv- 
Re  in  ho  Id,,  ;1.98T.,  p..  306 

(.3)  Fire  protection  guide  on  hazardous  materials.,  9th  ed 
f=  rotection  As.sociat:i  on  ,.•  1986.  p.  491M--68  to  A91M-69 
(^.'i  H8IX6  record  foi  copper.  Completeb  update  on  06/04/85!: 


an  d 

Nostrand 
N a.  t  i  on  a  1  F  i  r  e 
printet-d  1988  12 


(.5.)  Bretheri  ckp  L. .  Handbook  of  reactive  che/iiical  hazards.  3rd  ed, 
Futterwor-l  hs,  1985.  p.  1036 

(6)  Patty's  industrial  hygiene  and  toxicology  .T  3rc!  rev-  ed .  Vo],  2A 
dohn  Wiii.ey  &.  Sons,  1981.  p.  1620-1630 

(7)  kTECS  record  for  copper.  Last  updated  8809;!  printed  19B3  12  29 

(8)  Grant.,  W.,M.  Toxicology  of  the  eye.  3rd  ed  1  Charles  C.  Thomas, 
1986.  p.  260-269 

(9)  We.ir,  F.W..  Heailth  hazard  from  occupational  exposure  to  metallic 
copper  and  silver  dust.  American  Industrial  Hygiene  Association  Journal, 
Vol..  4:>  (March,  1979).  p„  245-2:47 


( 1 0  .»  ; c!  b(:?o I ■'  ofi  t  l*j0  'I'.ox  i  cc*lociy  o*f  ni(“  *!:<•?  j  s  H;. Nort  h-'  rfoj  l^nc' 


Inc,  1983..  ;;>..  !:;.6 

‘•.^■--•3  I  n0  roliv!'  o'f  Is  in  h-^'cv  J.  v. ri ..  I  fCx-x^'B  Rs'por’t- 

o’s  B  i  (:•  !Ujq  r-  bis'c! :?  ..  Vol  ,.  33..  no,:  1  (197^3  ..  p  9S-10A 

i.  1  .  >  )  ll  I*' :::-  *1.  ..  i'-i  S'  t  <:i.  !l.  ..  A  Sl.i  ]*“  VS*y  O'f  ^  I  C^iV<  <•  C  :■  ri  CK:*  S'}'  ?  O  1  ?::■  .,  !■•'  V  (no  !•■  ..  S'  X  p  .♦ 


wfiior  K 


{  .1  Vov  ;  . 


"  1 9  )  DssL'msn  t  i  o;"?  o  bs  sshoi d  1  .uv::j.  ±  vs  ii.^es  oio  ■.  vf- 1  c .1.  ex  post.U'‘e 

ind  If  ces ..  5th  ed..  ACGIH..  :L'v86..  p..  :l.46 

(15)  Riar,,  S.:9..  et  al..  A  new  delivery  system  for  metals  as 

con  Ir  a-reptives  :i  n  animals  ..  Ind::  ar:  Joiirrsal  o-*-  Rvperimer:  tal  B:i  oloQy  ,  Mol .. 

i 9  (I>e rsoivi be i-  1 9 9 1  )  ..  p ..  1 1 2*^ ■•••  1  :L 2 6 

i  1 6  ,)  ;:>a  J  t  s  e  !•■  „  t. ..  I  „  .,  e  t.  J.  ..  Rj  1 1  e i  c  covi  ta  c  1.  d e  l■■■ma  t  t s  d v  e  ■(  o  f:;c« p  pe  r  .. 

Arch  oerfi!..  Mol,.  9>:>  >  (jct  19x91)..  p,.  375*"3'-^6 

:  IM)  NluSH  lixjrKot.  oride  Aj  choiv^ir::ii  hazards..  NIGSH..  Chxno  1990.  d.  72-"73, 


1  p “^or fna t i oi'i  dtj  chemi  cials  reviewed  in  the  CHIltilNFO  da  laoase  i 
d^^avon  f»-"om  a  nurnber  of  pidiflidy  available  soura::es.  A  i'ist  o' 
(;}ene!‘‘al  ?*  et  e! -  en  ces  used  to  coj^spile  CriFr'l I hF-  D  records  is 
a V a 1  a  b  .1.  e  i  r'l  t  I'^e  d  a.  t. a  b a s e  He  .1  r> .. 


-'EM :i: EH  ^ ‘-d--  Rt- arhT  i;  nj^i  da’ n;:; 

di-VlSl  Jiv  THDICATOkS  :f 

U'l'lrtr 8  (  d  i  s  c  1  0::h.»  re  1  L  s  t )  ;;  ;1. 9  ■ 
!  rans  Pr  L-T  WA  ;;  :l.993-‘  04 


DOD 


I"  $:;'C  !'  !i.  37^6 

NIIM;]  OOMO 10938 
:'»aru.rf  ac:  s  CAGI:;.  !i  21)991 

a  r  I.  \M:> 1  n  ci  :i.  c  a  *(;  o  r* ;;  A 
■•'art  be r /Trade  Name;;  F'ROPEi. 


•  •  I  a  t  e  r  i  a  j  <■:  1  vi  *f '  o  r  n v  a  t  i  a  !*  i  By  t  e  rn 
DoI>  60b0.,  5-L 
AS  OF  Nay  1994 


Geiieral  Information 

1  ler:  Maii'ie  ii 


Fianuf  ac:  turo!  '  '  s 

Name;;  FIER 

eUJLEB  !1:HC9!-vPDRA7ET 

Naru.rf  a  c'tur  er* ’ s 

Btreets  R 

ADFGRD  ARIsY  Ani  iUlTi 

Flani  i  f  ac  turer  ‘  s 

Pn  9..  Ben- 

;; 

Nan*  { fac  tcu'  er  “  s 

C:t.ty;;  RAD 

:4!jRD 

I'i  a  n  u  ‘f’  a  c  t  v  r'  e  r  '  s. 

States  VA 

Naiu/fac  turer  "s 

Coun  try 

Fj  a  r  «  u  f '  a  c  t  u  r*  e  "  ii j 

Zip  Codes 

24141 

Manufacturer  “  s 

Emerg  Ph  ■ 

H 703--639  -/ZB't 

Nanu  f  ac: turer  '  s 

Info  'ph 

S  /  ••'•  C) 9  ■■■•  /' •;■  ’•* 

l):l  stri butor/ Vendor  M  In 
D  :i.  lii-  i’.  r  i  b» !  t.*:?  r  /Ver's  d  a  r  1  (!taa  e  v. 

LO. o  l.r  i  i:H.r‘,or/ Vendo?"  U  2:: 
r>:lr-ri'.ri  bi  f  tDr  /Veru:lor  2  Caaen 
0:{  :h‘ly  ±  butor  /  Ve?'idor  3  ;; 

I)  1  e  t  j.  b  ■  1 1  o  r '  /  V  e  i"i  d  o  r*  #  3  (!!•  a  ci  e  v, 

D :!.  ii>  i  :?  tv.  t.o  r"/ veri d o  r  vv  4  ;; 

D  :i.  t  r  i.  bv.  to  / Ver'i  ci  o  !••  4  (”:ag  e 

S<:i?et.y  Data  Action  Coden 
Safety  Focal  Points  M 
Record  No»  For  Safety  Fntryi;  001 
Tot  Safety  Entries  This  Stk?^n  001 
Stal.ri ;; 

Date  NSDB  Freparedj;  09JAHB6 
Safety  Data  f^eview  Daten  lbJuL99 
3  i.i  p  o  1  y  1  h  e  m  FI  a  v‘\  age  y  *; 

NSDS  P?'epa»-^er  s  Hamen 
r*'  r*  e  p  a  r*  e  i  *  '  s  (..•  o  i  p  a  n  y  n 
P  i'  e  p  a  r*  e  r  '  <•>  t  (!)  r‘  P  9 ,,  D  o  x  s 
F'  !•"  e  p  a  V’  e  f"  '  i:;-  (!!•  :i.  t  y  n 
! t'*  e  p  a  r  e  r  '  s  S  t  ate;: 

P  r  e  p  a  I-  ‘  e  r/  Z  i  p  C;  o  d  e  s 
(!)  t  l“ie  r  FiSDS  Ntifli  l:)e  r  ;; 

F18D5!>  Be r  i  a  1  Ntun l;:«e  r  ;;  BH V  l<7‘ 

S pec: i f  :i  ca t a. orit  bU.im be »'* ;; 

Spec:  Type.,  Gradej,  Classn 
f-la  z  a rd  C ha ?'  a  c:  t e i'*  i  s  t  i  c  Cod e  s 
Unit  Of  Issues 

Unit  Of  Issue  Container  Qtys 

Type  Of  Containers 

Net  Unit  Weights 

NRC/Sta te^  Li  cense  Number  s 

Net  Explosive  Weights 

Net  FVopellant  Weight-Ammos 

Coast  Guard  Ammunition  Codes 


"•'ropr  y  r  NO 

:i:  }••{  Q  r-er|  j.  er j  i:  D  j:  H  T  ‘T‘iVi:rrOi.j.jENi:;:  (  BAR; A  1  :i:  1 ) 
J.  n  o  -  PCI  :i.  (•/I'i  t.  Secj  i.iieri  ce  Ntuii  bB r*  u  0 :i. 

'r'f/r  1“  '“(v.'}'*'  ’5;.  »  J.  0  it  00 


.1.  r \ a  i ■  a o  :i. e r.  v.  A c:  i. cit i  i  C o obw 
Inqredient  Focal  Point::  M 
NIOSH  (R lECS )  Hufiiber ::  XT1300000 
OAS  Ni.imbori;  2b321-:}.^--6 
O;:::}  •:  A  PEL.  n  8  J?  A2  n  0 ..  1  a  v\U/n3 9293 
ACGIH  5L.VO!  St:  l„b  NG/N3 

Ot  Pe-^-  Recco'nc'JUiled  L±in±  i.  ii  N/K  (  FF  H/GRi-IL  ; 


•‘ropriietar  y NC 

i  i  Q I "od  i  i". D  .1.  A*.! Li  i  y  j...  F'FI  f  i-IAjL. AT  i::.  (  SAiR A  1 J 1 ) 

Inc  red  lent  Sequence  Number:;  02 
•*  ier  cen  1 1:  ,  00 

I  no r  e<1  :l.en  t  Actiori  Code:; 

1  j'i  q  i^'ed  1  er*  ^  i- rj  c  a  1  F  e n  t ;;  H 
NIGSP  sRlEOS)  Hu.mbei''ii  TI087b000 
i!-A::>  Nti!‘>ber BA--7A--2 
I  'LL,  r  a  N0/N3 

^ i  i.  V  b  NL'^-' j  i-b  ;;  V!!. 9.{;! 

Other  Reco^-irmeruJed  L.in\±  t ;;  N/K  ( PP  N/Ord-iL. ) 


-■‘?‘oi:>r  7  eta  ry  ::  hiO 

1  n q  r  eri  i  erj  t D  T Fl  -IENYI... Ai^l  1 NE 

One  r  ed  len  t  Seciue?”!  (:;(;■:■  Nt^mber  ::  03 

Po:^rc:ent;;  :i.  „  00 

.\. n q  red  :i.  en  t  A c t i on  (!3:)d e 

X  r'i  q  re  ill  :i.  er?  t.  Fo  <::a  !i.  i  n  t ::  N 

(R‘}  EC!/:/)  NuH’iber;;  JJ7(:K)0000 

iSHA  PEL.?;  ;;0  110/113 
■P::G  1 1 -i  Tl  V/  ‘I  ;)  o  FG /}1;:>  ;?  9 .}  92 
•  i.  he r  k e c  orune?'}  d ed  L. :!  a \  i  N/  K  P  F  N.-^ORNL. ) 


^"‘ropr  leta  r  y  HQ 

Ingredient;:  POTASS  I  UN  SULFATE 
'nn red lent  Sequence  Numbers  04 
'  ercent  2»00 
1  n  Cl  r  ed  i  en  t  A  c:  1 1  or*  L!‘od  e  v, 

!i!  Vi  q  r  e ct  i  er'i  t  F'o  c: a  1  F  o  :i.  r  i  t ::  N 
: :  I  OSi  I  ( R'T  ECS )  Ni  un  be  r TT  5900000 
CAS  Number- ::  7778-B0-5 
:''SHA  PELS  N/K  (FP  N/ORHL) 

ACGIH  TLV::  H/K  (FP  N/ORNL) 

Other  Recommended  Limits  H/K  (FP  N/0F:NL) 

F'roprie tary s  NO 

Ingredien-t's  NITROCELLULOSE  (FLANNABLE  SOLID) 

Inq red ien t  Sequen ce  Number s  05 

F**er cents  87«00 

I n  q  r  ed i en  t  Act i on  Cod  e  s 

Ingredient  Focal  Foint::  N 


L.  Ml »m De r  .i v-jh / Di^r- 

:!  H/  K  (  Fp  !--l ) 

N/K  (FP  H/GRNL) 

N/K  (FP  N/GRHL.) 

c:i eel  1...  :i.  m ±  t  n  H/ K  ( F  I- ’  H/GRHi... ) 


♦♦i|:>pe<ri.rari ce  And  Odoi-  w  HARD  CYLll'IDFR  j, r'ERFGRAI  F.D SriL(!)l  I*' , 
20LQR.,  ODORLESS.. 

Fo±  1.  :i  nq  l*’o:j  n  t ::  H/A 
YIelting  Point:.:;  N/K  (FP  N) 

vapor  Pressur  e  (NN  Hg/  70  F )  ;:  M1FGL..1GIBLE 
vapor  Dens  i.ty  (nir-l)  N/A 
/ r  :i.  f  :i.  e.  G v :i  l.y  j:  „  49  a ,,  Ul Al’ER'-*'  1 

I>e coiit pos  V.  i oii  i  o'O  |::«e r a t i.i \  e M/  K  ( N ) 

Evaporation  Pate  And  Ref:;  Cl.  (BUI  YL  ACETATE-/i. ) 

Soiubiiity  In  Water NEGLIGIBLE 

-‘ei'cent  Volatiles  By  Volume  1;  H/A 

Visrosity;; 

oK;;  N/K 

Rad.?. cacti  VI  tv  fi 

■"  \  (li  ( h  a  d  i  o  a  e.  t.  :i.  v  e  Kl  a  1 1 ) 

"ia  q  }■;  e  \  :i.  ei. v-*  (  N  I.  }  1  :i.  q  a u. 
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cippropiriate  government  cigcvTicy  in  eatch  jurisdiction. 
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Flagn  ec  ium  oxide  is  aval  :Lab;}.e  romm^er  cia;i.  ;i.  y  as  caustii  c--ca  :i.  cined  magnesia.: 
dead -hurned  magnes:!a  -^nd  fused  magnesia..  ;i;mpurities  can  incd.uae  si;t ica., 

;i.  ime.,  potassium,:  a;i.u<?;inum  and  iron  compounds..  Occi.u-s  in  nature  as  the 

Used  :).n  making  ref  ractory  materia;is  ( cruci  b;i.es ..  'furrt<^cB  ;i.iviings  ^  fire 
li'^  ick)  ..  magr»esia  cementst  boi ler-s(::a;i.e  cofripcnuids "  powdered*'  cci  lSj*  petroleu 
add:itives.,  f  er  t  i  ;i.  i  ser Oso^d  as  a  white  colour  standard;;  reflector  in  optica 
ins  t  rumen  ts  food  and  feed  add  i  t  i  ve ;;  semi  conduc  tor  |i  in  organ  i  c  rubber 
acc:  eler*a  vor  ..  Used  ir?  pulp  and  paper  manuf  actu  ring  « 
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m  f*otemi';i;al  health  effects  x^ix^: 

EFFECTS  OF  SHORl- TERM  (ACUTE)  EXF*0SURE  K 
INHALATION  s  ,  * 

Magnesium  oxide  dust  is  slightly  irritating  to  the  nose  and  causes  little 
adverse  effect  on  tho?  lungs.  Evidence  from  a  laboratory  study  using  human 
volunte^ers  showed  that  inhalation  of  freshly  formed  magnesium  oxide  fume  c:a 
cause  a  mild  form  of  a  flu-like  illness  called  metal  fume  fever. (6)  Symptoni 
of  metal  fumie  fever  occur  4-12  hours  after  exposure  and  can  include  cough ^ 
sweating;,  headache^  fever muscle  acheS;,  nausea,  vomiting  and  tiredness. 
Filecovery  is  complc^te..  The  volunteers  were  exposed  to  4-6  mg/m3  (has  been 
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Il^iGESTJOiM  j? 

F  r  a  1.  :i.  • a  1 1  y  >■  /  oia  - 1  c:*  i  i::  i:^ y  i  ?'•«  q  e  s  t  :l.  on  .. 

Hi  TTECTS  GF  !.J:)KG  ••  1  ERh  i  CrlROHIC  )  EXF  OEURE  j; 

INHALA  TJi  jM  Lor^q  indost  r:i.  al  ex  per  :i.en  ce  with  th.iai*  oa  le^":i  a.l.  has  si'jown  that 
:!.  t  can  cause  onl)  imno?' ..  rev’er  s  :i.  ble  health  eftects  cm  tlje  luriC|S..  (1) 

Lone  *" tero  ex  ]:>r::sures  to  niah  con  cen  t  i"at  tons  of  oust  cay  cat.!se  in  creased 
jiu.v c:oi » 5-:  i  1  ci\-  t  V)  t  l  ic  Vi ose  an <:l  t-^  es p i  i^  a to?^  y  s y s  Len;  .=  ( 2  )  t  h :i  s  cc;?  ! d  1 1 :i  on  iuh i.ia  1 1  y 
disappears  aftei^*  exposure  ceases.. 

EARCIHDGEhllCIT  Y  j: 

Ho  hum^-in  informa  l.ion  available-  Animal  studies  by  iniection  produced 
:i !) ccn cli '.I:: :i.  vK'  i' !i  ■I'.s .. 

TERATDGEi-'iici'rr  A!-!.i:)  EiriBEYtn  rix;i:(;:::!:i'Y  s 

No  specific  inf  fjr  oat  tor')  a‘v‘ai  table  but  adverse  effects  on  the  ur:bor‘n  child 
are  un  1 ;[  |•■•c■ly .. 

::n::;p;:a.iTninrvviH/TuX:;:C  i: 

'••i  s  pe  c  :i  f  c:  i  n  f  o  r  no  t  i  on  a  v  ;fi  :l.  1  a  I;*  1  e  bu  t  n  »::i  ?•  e  p  u  ;■  t  i  ve  e  f  f  e  t  s  are  ex  pec:  ted 

mij  iAGr-HtCT-)  V 


Ncj  ;j.  Y'i o  j-  m  :V' t  'i  on  a 'v'  ;•«  i  1  a  1  e 
TuX ICOLOG C.  AI...!,.. Y  F Y rAh  FFi  1  ::Fr  I C. 

I'lc!'  :i.  n  f  o  »■ ' ;  n  a  t.  :i.  c:  r  i  ii  v  a  :i. .!.  a  h  1  e 
••■t:)  re  sri  T  Ai..  FOR  ACCUNiji...A  i  lON  r 


NA  i  liRiL  Al¬ 


ma  yn  e 


s  :i.  u  in 


1  on 


i- •  a  p :k c  1  y  ex  c; {•  •  e t e d  :l. n  1  h e  v. r  i n e » 


SECTIIDH  4. 


I-.  j“' 

.1.  K") 


H  .1. 


CNHAL  A'f  lOI'i 

If  sy-ip  ec.^os  are  experienced.,  remove  source  of  con  tan*  ina  t  ion  or  move  victim 

ic  b  "  a  :i  n  eec;  :j.  c;  .1.  :i-d  o  .i.  c::e  :i.  m^ned  a  t.  e  1  y  .. 

Eh IN  COMTAOt  » 

If  i  !-r  1  ta  iiO!*-}  occ^irs.,  wash  qently  and  thorc:‘UC|hly  with  water  and 
n  o  i"r  •  a  b  e"  a  i::  i  v  e  i-i  o  a  p 
E:YE:  CONTACT'  i; 

i r;r i  i'.a tion  occurs.,  flush  the  con tamina ted  eye(,s)  with  lul-ewarmj,  gently 
•f  lowing  water  until  particlev:^  have  been  removed  .. 

If  irritation  persistsj^  obtain  medical  advice  immediately.. 

INGESTION 

No  health  effects  from  ingestion  expected-  Rinse  mouth  with  water  and 
d  r  i  n  k  so/he  wa  t e r  .. 

FIF;:BT  AID  CONSENTS  s 

All  first  aid  procedures  should  be  periodically^  reviewed  by  a  physician 
familiar  with  the  material  and  its  conditions  of  use  in  the  workplace- 


SECTION  b..  FIRE  FIGHTING  MEASURES 


FLASH  POINT  s 

Wot  combustible  (does  not  burn) 

LOWER  FLANNADLE  (EXPLOSIVE)  LIMIT  (LFL/LEL)  5 


Not  {Appl.  .u::ab.Le 

..!;*■  r-n T  ^/E  L. ;!:  i‘5 1 J  ( UFL/WtL  )  ;i 

I  ‘ji”.' *•••'•*'  b  .* 

•iU  » (.’1  b‘l'‘ 1  i  liJM  ( ,;!  r-jf-Li!  1  1 0r4 )  fEEPEi-^^il  UF^E  « 

Not  applicable 

IXPLGSION  DNIA  SENSITIVITY  10  MECHANICAL  IMPACT  j: 

IXPL.OSrON  DATA  Sll NSTTI VITY  TO  SIATIC  CHAPGE  ;; 

.lOMBUSl  IDN  AND  0-IERMAL  DELDNl-GS I  V  ION  l••’RODUCTS  s 
Nc^ne* 

EXTINGUISHING  MEDIA  i; 

b’.i  U";-o  rne^;!j.a  -ippi’Ciipr'iate  'for  iii-ti  rroui  jd  irso  fi  r  ^ 


v^^.,  .  -  I”,  (•••j  i 


S;::  1..  i  .1  vJI 


ACCIDENTAL  RELEASE  l^iEoSURES  YYY 


PLIIAUTIDNS  I: 

Fves  tr  i  c.'t  acceoo  to  area  tin  til  corn  p  I  e*!:.  ion  oi*  clean-*upu  Ensrire  clean— t»p  is 
concKicted  by  'Irainerl  personnel  only,.  Near  adequate  personal  protective 
equipments 
:;LLAN-UI- 

Use  vacuiAm  eq..‘  1  pood  wi  th  HEf  A  f :).  1  ter  (  s  )  «  A1  terria lively  d  ariiperi  spi  1  led 
material  will  wate>^'  arid  shoveJ  in  *1.0  clean,,  labelled  corrl.ainers  „  Cover 
CO}"! ta ii lors  ..  i-'LAsh  area  with  wa'ler« 


SfE;TD:liN  7,.  HANDLING  AND  STGPAGE 

•  ArlDi...  J  Lflv 

Use  dn s t  — t i cj j'v*'  laLiO  !,  1  erl  cori  I ^  1  ner's  «  Keep  containers  closed  when  r>o'i  in 
lAse .  Gc»cd  i'fC.'Us  ekee  iici.ri  c:  is  :i  mpot'tarrl.  to  prevervi  accumulat :{ cn  O'f  dust,.  The 
rise  erf  con'pressed  air  to  clear'i  clothing  equipmen'V  e't.  c  .  is  not  r  eco^nmended 
A vc:^  i  d  q  ori  e r  a  L  ;i  n  q  d  us  t . 

FTORmE 

8'l.ore  away  fi  oir^  iri  comna  t  i  hi  e  ma'Ierials  such  as  strong  acids  and 
interhalcqcr^^:  , 

when  r»oi  ±r-  and  who";  empty.,  Pro'lect  'fr'om  damage., 

Avo  rd  ar?  /  rlvMi- ^  bu  i.  1  ci  ■■ryj  by  f  *"’eqi..»er:  t  clean inq  and  srj  i  table  cons  t : ‘i.t c'li or'«  o'f 
s 'Lor  age  area, 

SECTION  B..  EXPGBURE  COHTROLS/PERSONAL  PRDIECTTDH 


NGIE 


Exposure  to  this  mater:!  al  can  be  controliled  :i  n  many 
w  a  y  i-i. ..  I  ■  I' I  e .  m  e  a  u  r *  e  a  p  p  r  o  j‘>  i"  i  a  t  e  *f *  o  r  a  p  a  r  t  :i. u  1  a  r- 
worksite  Depend  on  how  this  material  :i  s  used  and  on 
t  he  extent  o i'  e x  }:> o s r e «  1' h i.  s  g eri e r' a  1  info  r r n a  t ±  cyn  c a ri 
be  used  to  help  develop  specific  control  measures., 
Ensure  that  control  sys>tems  are>  properly  designed  and 
ma  :i,  n  t a  :i.  n  ed  ,  p  1  y  w i  t  h  o c  ci » pa,  t  i  on  a  1 ei  '^  v  i  r  «  men  t a  1  ^ 

•fire.,  and  other-  atppl  i  cabbie  rc^gulations « 


SAMPLING  AND  ANALYSIS  r 

Use  appropriate  instrumen  tcition  aind  sampling  strategy  (location,,  timing  j, 
duration,,  frequency.;  and  number  of  samples)  r  In  terpretat:-:  on  of  the 
sampling  results  is  related  to  these  variable's  and  the  analytical  method. 
NIOSH  l'1ETHGD(S)  s  S369  -  NIOSH  Manual  of  Analytical  Methods.,  2rid  ed .  Vol. 
3;  7300  -  NIOSH  Manual  of  Analytical  Methods.  3rd  ed »  Vol . 
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mai'fi.rfac'tvirer'  must  be  observed., 
i;i:YE/»"ACE  PRO'TECT  JGM  i; 

Wo  specific  requ.M-eir.ent..  i;v.!t  it  xs  good  practice  to  wear  .::hemi  cal  safety 
ooQ Q  !l. es .. 

SKIN  PRO  lECTlWW  ;i 

i'!e  1:;  ■...i  reqi.vi.  i- efi.e  n  t ..  but  is  it  good  practice  to  fjrever.t  sRin  contact™ 

e  !•  .a  ,i.  .I.'::  or  .icr.c  i.  ee-.'e:;:  ar,d  p.ants  ’lo  pirevent  a  cc'im- ■ at;.  ryf  o>ist  on 

PEBISl  iRWCE  Dr'  WA 1 ER  IA!.,.3  F(;?R  FPiJT'EC;!:!:  VE  CLOTHING  s  .  . 

Host  male.-:)  a  Is  cof.ioon  iy  used  ir.  protective  ciothing  are  p'-rbal.tiv  adeouate., 

EXPOSURE  GUIDELINES  X*:)!-: 

;}:  'ru!;.;ESi..j(;)i  p  I  .JWj  'r  ValUES  LyLV’s)  /  AMERICAN  COWrEPiiWCE  Or 

GOD!;;;R.Wi‘|EK)rAL  IWDLISTRIAL  hygienists  (ACGIH)  ./  :!.993 -9''l  Xc 
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TE  D  OivEr:t\\3t.  i  1  LA^•••T  W A  :• 
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d  :i.  c: ' 

1 1  ons .. 

ex  posu 

ro  1 imi ts 

:{.  r  r 

wh:}  c  h 

expose 
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vary  j, 

obtain 

detai led 
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eac  h 
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on  « 

*  V  I- 


;i.  n  •• ' 


si m  i.ai'  to  the 
S'l;  te.  b  1  :i  s  htv  d  . 

t:!  on  from  t 


Y  PERNISSXPLE  EXPOSUFi:E  Limi'S  (PELi^)  ./ 
FIMAL.  RUI...E  LimrS  /  OCCGPATIGI^IAL 
SAFETY  AH.D  HEALTH  ADniNISTRATIOM  (OSHA)  X' 


TIME  weighted  AVERAGE  (PEL-TWA) 


10  mg/fri3  total  particulate  (fiagnesium  oxide 
fume  > 


NOTE:!  y  he  (.tSHA  }-'EL  Final  Rule  Limits  are  currently 
non—enf  or  ceable?  due  to  at  court  decision.-  The  OSH  A 
HEL  y r'ansi tilonal  Lim;lts  are  now  in  *force. 

■Xi  PER;niSSI.DI...E  EXPOSURE  LIMITS  (PELs) 
TRANSITIONAL  LIMITS  /  OCCUPATIONAL 
SAFETY  AND  HEALTH  ADMINISTRATION  (OSHA)  Xc 

TIME  WEIGHTED  AVERAGE  (PEL™ TWA)  s  15  mg./m3  (total  particulate) 


section  9« 


■^••irSuT^L  AND  CHENICAl.  PROPERTIES 
;:  40 « 32 


«  2900  cC.  ^  C  (3072  c:leq  E) 
:!  360(>  deg  C  (6312  deq  F) 


riOLECULAR  WEIGHT 
e^TMOERSION  FACOGh;  n 
Not  appl  :i  r;A  iivitvv 
hel/hmg  pGTNr 
BOIi...ING  PGIN’V 

RELAT IVE  DENSI  i  Y  ( SPECIFIC  Cl- 
3,38  (water*  ••••  1) 

SOLUBILITY  IN  WATER  s 

V  e  r  y  i:*-  J.  ±  q  t»  t*.  1  y  s  o  .1  v.  b  1  e  ( T  <::•  »'*  ^5;  m  a  g  r  ^  e  iiE.  i  u  n-|  l-i  y  ci  r  o  x  n.  d  e .) 

9(iLi.?BILI7V  IN  other  LJOLIIDS  j; 

'i:-' 1 V:  b  I  e  :i.  \i  a  c:  :i.  ::f  ii-.  a n  d  a  r** m or i  v  r'l  s a  1  V.  s o  I  v  t  :i  on  o I  n  so  1  u  b  1  e  :i.  fj  a  I  c: 

OsFOUR  density  «  {-lot  applicable 

vA'RLUR  PRESSURE  ;;  Essentially  >:ero 

SAVURATIOH  OAPOUR  CGNCEITI RATlcY  i=  No*v.  appl cable 

RLvmAL URArTIOH  Fv!AiTT£  ji  Not  -applicable 

VeL.tiE  •;  (  sa  ti.u'a  tedi  aqiieoi’S  soJd.  tndv 

CRIU. CAL  T  LNPERA  }  LtRL  j;  Hot  applicable 

CGIO-0--  ICIENT  Dl*-  tjTL/WAT  ER  DlSi  RIBU  I  Li  ON  (  PARTIIIOI*!  COEFi-RITLIENT  ,)  r  ' 
Ho*l  appl  X  cable 


j-  ....  y 


SEC n dim  10. 


STABILITY  AMD  REACTIVITY  t<YY 


STABILITY  r 
Stable 

Dcies  n<:«t  Od<:;u»'' 

-lAZ ARDO*  18  DECUNPOS I ’V I Dl^l  PRuDLF;;  TS  n 

}'-l  ■”;i }"}  e 

IHCGN*-'  ATIBIL.ITY  MATERIALS  TO  AVOID  ;j 

INTERHALQGENS  (eg  .  BRONIME  PEN  T  AI'  LllOR IDE  ) 
covitact., 

ROHG  aT7}!DT>  ••••  can  reac't  v  i  ooi' ous.l,  y  » 
OTiRROSIVI  TY  TO  NETAi...S 


T  i  r •  e  s  o  ni  e  t  i  o)  e  i-i 


ts  ‘from 


YYY  SECVIOiT 


T'‘  }X c;  OL.GG I  cal.  I NFORil aT'  I  OH  m  :t 


No  standard  acute  texuci tv  ^ 
C  AR(J  I NOGE*'! I C I T  Y  (  hams  ter* )  n 
:!  !*i  c  r ease  i n  1 1  te  i n  c  i  d* eri  ce  d/*f 
r  i  o  t  r  I  1 1*  i  e  *'  e  s  p  J  a  t  o  r*  y  --r  y  s  ’  e 
o  :i.  e  1 1*1  y  1  rn.  *1  r  C)  s  a  m  i  n  e  .i  a  k?* » o  w  n 


a  !l  ties  a  re  a  va  :i  !l  a  b  1  e .. 

i r*i  t  r  a  t r  a c l*^ea  .1.  :i.  n  .;i  e c *t  li. or*: s  pi r  c:'';! u  c:: ec'  a  s i d| r i  :i.  f  i  ca.vi  t. 
•ti.*md*ur*s  in  lymph  nodes.  !i*!vef  aru:?  spl-een  but 
H*!  „  I  r I  d  e  c  X  i  or*:  s  o*f  ftw-ig n  es  i  tm*:  o  x  c  e  a ?*•  c. 

can cer’-causir^g  ageirt.  did  not  prcj-lure  a 


signif icant  irH::r‘ease  in  tumors..  (7) 

]  l*ie  s :i  cin i*f  i  can ce  o’f  this  5::  tudy  is  not  cleair,  Ttie  roi.i'te  o*f  <•  ^^pd>su^‘e 
(  in tra-tracheal  injection)  makes  the  s*tiu:iy  o*«r  questionable  relevance  to 
workplace  exposur^^h. 


SECTION  12.  ECOLOGICAL  IHEORMATION 


MOTE  s  This  section  is  under  development. 

SECTIOM  13.  DISPOSAL  CONSIDERATIONS 


Review  •federal,,  provincial  and  local  government  requiremen ts  prior  to 
dispos-al.  Disposal  by  secure  landfill  may  be  acce^ptable. 


SEC'T^lGh*  liVAKBr'CRT  IMrORIwATlOK 

1  FvAfHsHLil'.:  1  A  f  J.  UH  Ui-  Dr^NUi::.Ki..iiJ-::?  G(jU.(;B  (  f  DO} )  O-'i-ilPF  lMOi  IlMI"  OF’-l’liA  ( >i*H< 

v  hi  ci'jemi  cal  is  not  specif:!,  cal  !i  y  1  is  tec  in  tije  ("an  ad  :i  an  7  cans  nor  tat  :i  on  of 
Danoei'  Dti s  Goods  Itecy.vl a  i. s orni;. «  However*  t  n*»ay  be  requlated  as  a  pa  r 't  o‘f  a 
chemica>l  family  or  qr'oun  Mo*:  Gt  he-'w:!  se  Oytfecii.f  :i  ed  ( Is  .f  j  ..  9 )  (elCr  L!I0)G1D  DYE 
id  .1  G  „  Gonstcl.  t  (-.ne  ey 

NG  YE::  This  irrfDrmact:i  on  :?  n  corporates  Oichedule  Mo..  18  aniendmen  ts  to 
the  Transporta t :i. on  of  Danoe^-ous  Goods  Act,<  1992.,  effective 
Ocitober*  ::  ..  19  9A. 
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'hlOPOBED  WHUXS  CLASSIFICATION  s 
Does  i  i Q  t  fi>ee  t  c  r  :i.  i.er* :i.  a 
aIHMIS  health  EFI-MICTS  :i 
Dcies  noi  meet  criteria 


"o  a'i.  i. L  Of'  C!r'ea*».er 
li.l.  j.jL'  !  V9l:‘ ji'M>T  iviA  U  CP  1 7  ER I A  ii 
}AS ::  Dees  r»ot  meet  crlti^rxii*. 

L  *  *1  e f :::•  I  jdL.I::  !  m*!  i  I::. R .!.  At.  ij  .*.?oe':;:  i”i(::*i  t  n*e*et  c:  J"" t e  r  :i.  a 

VTEillAl..  I;  Dcjos  not  meet  criteria 

AO  XMrAlC"!:oyo  piAYEPIA! .  DJVIBXGM  1  -  TririED:!: ATE  Ai* 

T‘?^7:>nal:  l)-  does  riot  fJieet  <::r:L  ter*:!  a  .  Tox  :i.  c:::i  t  v 
Lete  but  relate*:;  mater:}.als  do  not  meet,  criteria.. 

AO  UAfECTJOUS  MATERIAL...  DIVISION  2  --  OTHER  TOXIC 

•'  ii*.  n  o  t.  f?‘; e  e  t  r;  v‘  :i.  t  e  r*  :i.  a  ..  T  o  x  :!.  ?::  :i.  t  y  i.  ri  f  o  *' *  m  a  t.  :i.  o ri  ;j.  H: 

:!  fija  l.c  :i  a  !i  a  •  ::*  n  o  1  o^ee  1.  r* *1.  c-  r  :i  a  .. 

CORPOSLVE  MA  T  ERIAL  n  Dx^es  liot  meet  ter :i  a 

REACT!  vr  LIA’i  r  r  iTx...  r  Does  r*ot  cieet  cro.  ter:;,  a 
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SECT  T  01: 

BEI..  ECTED  B I BL.. :i  OGR AF‘HY  ;i 


07  HER  I MFOR;!'!  A7  I  ON 


(1) 

Docu men  t 

.a  lion  of  'the 

t  h r*es ho  .1.  d  1 A  m i  t  va  1  Lies 

and 

b  -j.  c?  1 D  g  i  c  a  1  ex  p  o  s  u  r-  e 

ind  :i  ces ..  bt h 

[  ed  ..  ACGIP., 

1986.  Z51 

<2> 

.Pa  t  ty  '  s 

iru:ii>s  ti'ia  .1.  hy 

g:ie:“ie  and  tox  i  coiogy  .. 

3  r  d 

rev.  ed ..  Voi.,  1., 

John 

WiiJey  & 

Sons,  1978., 

p..  ia3-:l9C 

( ’J) 

Patty ' B 

industrial  hy 

q  i eri e  an d  to x  i  co  1  og y . 

3rd 

rev.  ed.  V/ol.  2A- 

John 

Wiley  &: 

Sons.,  1981  .. 

p..  1740-1749 

(6) 

Drinker 

1'*' ..  ^  e  t  a  .1.  w 

Metal  fume  fever III* 

the 

effects  of  inhaling 

magnes:ium  oxide  fume..  Journal  of  Industrial  Hyqiene.  Vol ..  9^  no..  5 
(:l.927)«  p..  187-192 

(*7)  Stenback^  F1.G«  ,  et  ad  «  Synergistic  e?ffecta  of  diethylni trosaminc^'  and 
different  dusts  on  respiratory  car cinogenesis  in  hamsters.  Cancer 
Research..  Vol«  33  (Dct„  1973)..  p.  2209-221-^ 

Informataon  on  chemic<Hls  reviewed  in  the  CHEiMIWFO  database  is 
drawn  from  a  number  of  p>ublicly  available'  sources.  A  list  of 
general  references  used  to  compile  CHEMTWFO  records  is 
avatilablc-'  in  the  database  Help. 
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444  SECTION 


(T  'ENICAL  IDFNTIF  ]  CAi  IQH  444 


CHEF! I N- i’{  i”;COFU>  NIJNBER 
-IS  CHEF}  I  CAL  i 'I  AilE 
BYNDNYHS  s 

4  L..  a  >.  1 1!:  i.  ti  C!  |!> D  '1.  a  I  ■{ 

4  Pcrlass  iurn  hydrate 
L.ye 

4  l•Cj^a^:^rH.a 
-  4  KO^-s 

4  Hydi-oxyde  de  potassium 
CAS  REGIS  I'RY  NUNBER 
OTHER  CAS  REGISTRY  }dU}1BER(S) 
PI  H  ( LIM/NA  NtJFiBER  ( S  )  ) 

RTECS  NUNBER(S) 

CHENICAL  r  AFIIL.Y 
N(.}LECU;...AR  FDR}v|:  j'.  p, 

31  ROC  rORAi...  FORni.il.  A 


£  Potassium  hydroxide 


£  :i  310--t>S-3 

£  293^57 -■  7 2 h  7  ;l.  7 6 9 ■■■•  h 3 - 4 
::  1913  18:14 

£  TT2:i.0000o 

::  A I  k  a  :i  1  I' <  >  ^  cl  r  o  >.  :i.  d  e 
H-K-0 
KuH 


444  SECTION 


W  X:  :Ji- 


AF ‘PEAR ANCE  AND  imOUR  ;: 

Wh.i.te  odourless  solid ..  Available  as  pellets 
Ccntmoi'!  1  y  ava:i.  I  abl e  i n  solu ti oi*i i ‘lyg ros  co|::?i  c 
a  i  r  )  .. 

ODOUR  l>-iRESH0!..D  j: 

Od DU rless 

WARNING  RRGPERT:!;ES  I; 


■f  :i.  a !"  .e  i  u  rn  ps  o  r  t  i  c:  „ 

a  D :::  o  "  P  fu  f IT  c j  1 1;:  t  Kw  o  f  r  o  m  t  h  e 


F-'nor‘  !';o  odour 
CDNPOSIl  ION./Pl.lRI’Pr 

Ava  1  j.  a  h  1  e  eom;ner‘  c ;i.  a  ;l  y  a  t  0^1-921:  pu r  i  ty Con  t.a i n s  /i  o  t  mo i*  e  t !‘•^ an  3 ..  bY 
potassium  saf'bGnate,,  lYemainder  is  pf'edorn.nan  ll;-  wane^' ..  Ve?ry  high  pturi ty 
q  I- •  a  d  e  C  ;  a  r  e  c  o  ? n m  e  r  c*  i  a  I  J.  y  aval  :}.  a  b  1  e  » 

'18E3  AND  OCCURREIdCES  £ 

Manufacture  of  soaps,,  printing  inksn  paint  and  varnisn  removers.t  dyestuffs., 
I  iqu:i.d  f  er  ti  I  i  :i:ers  and  her  bi  cides ;;  elec:  trap  I  a  line  pi  cotoeng  raveina  and 
I  i  thoq r aphy ;;  electrolyte  in  alkaline  sto^'’ age  ba  tter  ies  and  some  fuel  cells£ 
fnerdant  *ror  wc^od  |i  absorbent  for  carbon  d:l.oxide  and  hydrogen  sulfide;;  organi 
synthesis;;  food  add  i  live « 


444  SECTION  3.  HAZARDS  I DENT I FI CAT I OH  444 

m  POTENTIAL  HEALTH  EFFECTS  44 

EFFECTS  OF  SHORT- TERN  (ACUTE)  EXPOSURE  : 

INHALATION  s 

Irritation  c:*f  the  nosejt  throat  and  lungs  could  occur  duetto  the  corrosive 
nature  of  potassium  hydrcjxide^  Hctwcaverv,  severe  injury  is  usually  av»oided  by 
self -I imi ting  sneezing  ^  coug hing  amd  discomf or t « 

SKIN  CONTACT  s  * 

Extreniely  corrosive-  Capable  of  causing  severe  burns  with  deep  ulceration- 
Can  penetrate  to  deeper  layers  of  skin  causing  permanent  scarring  and 


possibly  roii:  iori  o^n  con  i.  ;i.  ru.iio  uni.il  i-o:TOvod.,  Sovoi-':',  ^.v  of  inji'r'y 

dopei'ids  on  t-'ii/-  con  cen 'tr  :i  on  and  diu''at :i. ori  o’'"  e>- irosiu'  e  r.  a’^'c-  ncl 

i ornc d  1  a y o .!.  y  ra  i. i”:  f  j.cI.  i;  ians-oi.  o't  paci.n  n‘;ay  bo  nsi. n*  ■  ios  l.o  .KioArs.. 

EYE  CGhiTAC'i  i;  ' 

1::. X 'i •■’on'iO .1.  V  (;: (;> y  1  VO Lan  ponoii. r*a 'to  doX'opJ. LicU.'.iir-lv'iyi  s  i. a  or'  "^ovoi''0 

bu?"ns  doDO’'‘d  :i.no  on  the  con  con  t  ra  t  :i  on  and  dui'aficn  of  oxocsoye.  In  so-vo're 
cases.,  I’.l.  c.  a  i  i  on  and  permanor'i  t  blindness  may  occur 
ingestion  ;; 


There  ai-"e  "u’.  roDOr'led  case^i'-  of  :rncUy:;;. trial  wcn-'koi-'s  ii'*oes 1 1  ny;  ocrta'ssii.im 
h/6rox±d(^  or  i'ls  soil  utions ..  Should  ingestion  occur  ^  severe  nain:i  burning  of 
the  mouth.,  throat  aru:l  esophagus;;  vomiting;;  diarrhea;;  collapse  and  possible 
death  may  resiui  i 

EFFECTS  OF  LOMG--TEFo  ( r:idR ONI  t: ;  EXPOSURE  ;? 

There  have  bor.n  no  docuf;?ented  effects  due  to  !:  D''fg- te'^*m  expc-sure  i.o 
potass  i.uoi  !*»yd  rc de ..  Repeated  slcin  contact  mav  resul  t  in  Joying::  cracking 
and  xrrf  lamoy  t :i  on  . 


CARCINOGENIClvr  :•  .  . 

r-otassium  and  scjdium  hydroxide  have  been  implicated  as  a  cause  of  cancer  -^'f 
the  esophagus  in  indivii  duals  who  i>ave  li  nges'led  it.,  i  he  c^incer'  niay  develop  1 
to  ^2  years  after  the  ingestion  incidev*}t..  Similar  cancers  have  been  observe 
at  the  sites  cf  sevo^^e  ther/naj  burns^  These  canc:e?^'s  mav  be  due  to  tissue 
des  trru:.t.ii::«r>  aru:!  scar  fro- ma  tion  rather  than  the  act 'ion  of  the  hydroxide 
itself .. 

TERA T  OGENir: rv  AHh  EnBFymnxi C I  r Y  ;; 


j.  rii  f  (j  r'fj!  a  ^ <::c  n  c  t  a  a  !  a  b ...  o 
REr-'FujbUCl  I  dE  1  DX 1  r;  *;  f  v  - 


’‘K.jTAGEM:i:i::;:rT  r  u 

1  n  11:  i?  f  f  :i  c:'  :i  a  »•: 't  i  r;  r  o  ro<  !.  t  :i  y;n 


T  C!*!  X 1 C  O }...  0  G  ]'  C  A I...  L.  (  S  Y  I'- 1  ‘1 R  G  j!  S  T 1  ( !!; 

Inf orma t:i  fxn  rjoi  ax-a;}  lable 
rt.*  i  b.H  i  .i.  At.  Ur:  A  i  lOM  ;; 

Does  not  accumulate 


RIAL.S 


SECTION  a. 


FIRST  AID  NEASURES 


INrIALATIuN  ;; 

Ren'iO ve  scm j  r  ■:  e  o*?*  yc jn  a  fv.  i  r*}  a  1 1  C’Vj  o  r  move  v :i.  c  t  i  m  o  f  r’e--;  h  a  i  ^  D b  t  b.  i  r?  i?'^e  i  i  ca  1 
a  d  V  i  r  iS:  i  /i •,  o  c  d  :i  a.  t  e  1  y  . 

SKIN  CONTACT  ;; 

Avoid  direct  contact  with  this  chemical ..  Wear  impervious  protective 
gloves.:  :i  f  necessary..  As  quri  ckly  as  possible,,  flush  contaminated  area  with 
lukewarm,,  gently  running  water  fo»'*  at  least  30  mlnr»tes.;  by  the  clocks 
Under  running  v-ater  .=  remove  contaminated  clothing.,  shoes.,  and  leather  goods 
(e«g-  watchbandSj,  belts)«  If  irritation  persistsj,  repeat  flushing^,  Obtain 
med  i  (::a  1  a  1 1  er*i  t  :t.  c. <rf  i  f!* fjjed  :>  a  t e  1  ;y ..  Cc;m p !l  e  te  1  y  d  e r.:on  t am  i n a  t e  c  1  o  t  h :t.  n g  «  s  hoes 
and  leather  goods  before  refuse  or  discard. 

EYE  CONTACT  k 

Immedia  tely  flush  the  con  taiminated  eye(s)  with  lukewarm^,  gently  flowing 
water  for  30  minutes,,  by  the  clock,,  holding  tl^e  eyelid  t.s;  open-  Take  care 
not  to  rinse  contaminated  water  into  the  non"*-aff c^ctc^d  €?ye..  If  available^  a 
neutral  saline  solution  may  be  used  to  flush  the  con taminateeJ  eye(s)  an 
additional  30  minutes..  If  irritation  persists.,  repeat  flushirig«  Obtain 
medical  attention  immed :i  ately « 

INGESTION  s 

Never  give  anything  by  niouth  if  victim  is  rapidly  losing  consciousness^  or 
is  unconscious  or  convulsing  r  Rinse  mouth  thoroughly  w»ith  water,.  DO  NOT 
INDOCE  VGNITING,.  If  victim  can  swallow^  have  him/her  drink  8  to  10  ozs. 


(2^10  to  300  ri*;;.  )  of  i^^ater  to-  cOi.ltole  material  in  stomach.:  If 
na  V.5 « r  a  Ifl  /  ,  h^^  vo'  vi(:;tio  ]  o*an  fot'ward  to  reduce  r:j.si<.  o  f-  ao  pi  •'’ 

admiroi.  1!:  1  r.:.i  t iori  ?:  1  u-a  U:  "  .  OhrLair.  niO-dical  atteat:ion  irosaa;  :l  aij 
f'-'IRST  AIK)  IS  ;;  • 


nri.  I  iriO  occurs 


l"‘  r  '!>  V  :i.  d  e  e:"?  o  a  1 
physi  o:i  an  ar.o/rH- 

i  r'j  »!j  O’*:::-  1 !}.  (!!■!  “:  O'  f  '  "v  V  ’.•/ 
con  tact  *. 


si.ippontive  oioasures  (warmth,,  ccnvfort  and  rest)  .  Conof.cl.  t  a 
tho  iio-aj^0‘Si  poison  control  centre  fo?^*  all  oases  of 
vior’s  t  a  l! t.  a r*;  O  a  .1.  .1.  bu  t.  t  r  i  vi  a  1  c a lii-es^  cvf  i  n  ^'ta  1  a  t  'x  on  r> r'  s ki 


t  Si::  C  l  lOI  -f 


fire:  figuring  i^hsasures 


-d...A9l"l  FOIN'T  r 

Mon -•  (;:o;i^  bto"  t  ;l.  o :i.  o-  (  o oe -i o  t  ^"lu  i ‘r'l  j 


hK:»t  a  pp:i  :=  <::a  i;f:  -v 

AUTOIGMIVIOH  ( :i:GHrT  lDM)  i  EcirdlFA T  URF  i? 

I 'lot  ap|!.*.l  i  (!!  •:•'!!*  I  0? 

EXPLDSIDH  T>ATh  -  SEWSITIvITY  70  hECHAKtIiCAL.  inPACl'  s 
Hot  sensii  :ive 


..  1:1 1:^1::. R  <  E  ;x  C):: 

H«::i  V,  a  D  j:;.  j.  ).  c  a  b  1  ' 

I'*  b. AUi'-f'i bi...  i  I!  I 


2 1:.  )  1  •  ’  i  I  T  (  L.  P  j...  /  L  E 1...  ) 

IfS  :  i.IOl  FT  (UFL/UEL) 


EXP'LDSIGH  ,  DA  V'A  -  .  SEr  ^SI 
Hoi,  app:i.  ;i.  c: a l:  :i  e 
SGHhUS  T  U:!!  f  aHj^  ^  HE:i-CqA:... 


:i:v:!:(r  lo  static  charge  n 
Di:c>^:,iHF3i9T:*i  products  s 


e*!  i.er'  oi:-  o;a  l,e*" :i.  a.:. i-i  {  li-e 

to  lionii.o  no-arb>'  cofiibusti 

::  X  T  :j.  HCU ![  SI  T :i  HiT  HE ))  1.  A  i- 


ts  solutions  wii:!.  not  burn  or  si.^pport  combustion 
csi^im  h>u:lr‘ox  ide  with  a  riumber  o'f  c:;c  ivncn :!  >• 

O'  C  h  e  /n  :l  c  a  :i.  R  e  a  t  i  v  i  1.  y )  c  a  n  q  e  n  e  r ■  a  1.  o  ^  j  f  f  i  * ::  i  e  n  t  h  e  a 
!;;![  e  ma  terials.  Reaction  of  potass:!  tur.  hydrox:ide  wit 
to-  f airjr;able  and  exp:j.osive  hyd'^oqen  qas,: 


U'-x*::/  an  ex  t  i ri q i » i s he r  a p p r*o p r  i  ate 
RE  F I GHT I HB  ii;  HSTRUCT  J  Ol-i !!?  :: 

Utfitei’’  [.'X  iO  i  r. n  mi  h 

;i. 'ii:  IL'-iX  iC*  aih  i  I'^iO  wa’le?*’  d 


t  (::»  t  h  e  ni  a  t  e  r*  i  a  1  w  I “i  i  c:  l-i  :i.  s-  b  r  r  i  ri  r  i  g 


a  fire  in  an 
=  :;>es  not  come 


area  where  t as s ;j.  .ur- 
:in'Lc  CCi‘';taC‘!.  W;  t'*'  i  ::C 


hyd  rax ide 
po  tass  1 IX 


I  .U.JH  1A  T  1  Orl  (  Hi"  S'A  HosZARD  !]:  •  •jD!:::  X 


NFF’A  HEALTI-:  :•  3  -•  Short  exposure  coi.Cid  caxise  ser:ious 

ten’jporary  or  re>sidual  ini ury - 
O  Will  not  burn 

1  -  N  a  r  m  a  1  ly  stab  1  e  bu  t.  c:  a  r>  b  e  o/ne  u  r*i  <s  t  a  b  J.  e 
at  elevated  tempera ture-s  and  pressures.,  or 
miay  react  non— violeori t.ly  with  water- 

SECllGH  6.  ACC :i: DENTAL  RELEASE  MEASURES 


ME  PA  ...  FLAHriAB:;.L:FT  V 
^nn{::•A  •...  REACT T’ ^-T!:  «  V 


’■•recaut:i:dhs  :: 

Restrict  access  to  area,  until  completion  o*f  cleAn—up.  Ensure  cleah-up  is 
conducted  by  trained  personnel  only.  Wear  adequate  protective  clothing  and 
equipment..  Ventilate  area  of  spill.  Remove  combustible  materials  from  the 
vicinity  of  a  ma/ior  spill.  Notify  government  occupational  health  and  safety 
and  environnienta:!.  authorities. 

CLE:AN-UF'  :: 

Contain  spill  or  leak.  Do  not  allow  entry  into  sewers  or  waterways.  Shovel 
or  sweo:?p  up  ciry  potass:!  um  hydroxide  for  recycling  or  disposal.  Neutralize 


"j  p.r  !  a\::es  aru:)  f  h  w:!.  th  water  ..  9p;i.  1  le^;}  sol.u  t  he 


r;c:>;‘^  t a  i  J‘v  (v*?:!  b  --  d  :i  k  :l  n  o  ;:.  •'  r-  i ;  ?  e  r  •'  r*:  t e »"  :i,  a  !i  .  <:•  u  c  !'•  ai:=  n d 


r  ■  r  e^-  ?•'  .  9  o  ’.\  i  1  i  erv  s 


!;: a r ‘  be  o:?  <::':>'^  ’e ed  (*:! a  r* e  t ;}.  j.  ■■•  (S ;;.  J.  i.t  i. ed  w :l.  1 1":  w.a  t e « ■  a ri ci  c: a i.*  ■!■  :i  ov.  ;:•• !).  y 
w  a.  t  h  a  c  1  d  t»  c  h  aia  a  c: o:*  t ::.  <;  c;  r  f  ly  C:  r  <: •  c » •  j  e  r  i  y:  a  <::  :i.  d 

SE(:rn;i:)H  HANDLIMi^  AMD  S'T-GIvhGE 


mm  •: 

Av(;!?j. ci  c e)'^ e a  t. !•  n i!i  iii.i  wt  'asr  Jp  »  Keep  siaA.!!. ci  Vva  ^’^e  «  'h:>e  '‘D^J 

NOT  USE  WATEI-d'  iiiaorfi-;  xif  area  of  use,. 

When  dt  ].ut:i.nq  or  preoarino  solution  add  caustic  to  water  in  snail  ainr^unts 
t  o  a  VO  i  d  bo  ;1  !1  i  r>  g  a.n  o  i:»  1  a  t  *1  e  r  :i.  rig,. 

L.  a  be  1  CDi'i  t  a  ;i.  i "i  e i- 1;=.  i:u  i cl  '■•>.•  e c  !l  o-ii-ei:}  w I'ler’i  ri  o  1.  i. I'i  i.s-i^e ..  p  ty  ;::er » 'V.a  .i  r< er  s  !;■. ay 

TURhSE 

t::‘tc:!«re  c la  wa  ter— o’":t  i. a ':ar‘s  i. v»  a  cool  ^  clr’y  place  separ  ate  the 

I'lr'rnal  work  area.:  rsa’i.e»  i  als  tnat  react  vci.olently  with  pc;  ta^is  :i  iw;,  hydrox:lde 
and  easily  ignitable  materials  should  not  be  stored  in  the  same  area« 

Use  oorrosn  on  *  r  es:{  5-:  tan  t  s  tructural  ma te?'*ials lighting  anc  s^entilation 

systenis  in  the  storage  area..  S>tore  in  suitable^  la^belled  contairiers.,  Keep 
corriairiers  clC'Sed  wl'ien  riot  ir:  \Ase  aru:l  wheri  enipLy,.  Protect  fro;};  damage*. 

L.ifni  t  griaiilily  ot  tna  tei^  i:, ai  .i.r^  sto*'  age.»  Restr’icit  ac*!:es'i>  tc'  stc'i  acfo/  area.. 
?‘'Dsi  I’-^a r'n  i !‘j g  lirt  gir::  wiieif  appr  op?' iate ..  Keep  stof“ac}c  af^'ea  Lr*  ’"(‘voiYi 

pr>|:!»i.i  .1. a  te*!  w"jr*'-;  a!"eas  ..  .!. r  snecit  ner’iod  i  ca  1  ly  ttjr'  '!l  e'tii.  cierniiie^i:  "-r  -  v  rjaiviace 

o»’  leaks. 


t:tt  SECITOM 


ExPUSiJEE  i::0M'l  R:GI...S/J‘d:::R3(:)HAt.  mLH  ECT  l  EM  t  :y 


Mill  E  :r  E.y  tc  tl'ii;::  rna  terial  can  be  ccnti  'olled  :i  mar  y 

w  a  y  lii ..  1  !";e  ih e a i-mi  r  e s-  a  p  p  r- o  p  r  i  ate  t' o  r  a  p a  r  '1  :i  c ti  J.  a  r 

1’  »-'.s •‘.'V  d e pen  d  <j!'i  I'jow  t  h i  s  ma  i.e r  :i.  a  1  i  s  us ed  ■: - ;*? c:!  *:  r. 
tl'.e  exterit  o’f  ex  posi:.i re ..  This  cerieral  irrforfra  ki. or*  C::<n 
be  used  to  help  deveJop  specific  control  nieasures.. 

Ensrire  tha'l  control  systems  are  propei^ly  designed  aru:l 
main  ta:i  ned  ..  Comp!!  y  wi  t  h  <:r:  cu pa t:i  or»al .  ensci  roi  riior*  -^  a  1  . 
f  i  i " e a  :  d  :  >  t  ]"i  e  !■"  a  p  p !!.  :i.  c:  a  b  !i.  e  v  e c\  u  1  a  t  i  o  n  .. 

AIMPL.TUG  AND  AMA!...Y9::8  i 

n'u b  1  i  hed  iUB  I hod-ii.  fo ■-  s 1  i !*?g /‘an a  1  ys  i s  o‘f  po  V  a  ss  i un>  hy d  “"C' x  ;  *:•  e  a r'c  n o t 
a  v  a  !i.  J  a*  b*  J  e  .. 

IHGIHEERIHG  CGHIROLS  n 

Engineering  methods  to  control  hazardo».is  conditions  are  pre**:*ei'’r  ed ..  General 
metliods  xnclixoi^:  riiechan:!  cal  ven  ti  lation  (dilution  and  local  exhaust)  *•  process 
or  personnel  enclosure.,  control  of  process  conditions  and  process 
miodi-f  i  cata  on  (e«g..  y.  subs  ti  tutiori  of  <a  less  haxiardous  material)*. 
Administrative  controls  and  personal  protc^ctive  equipinent  may  aJso  be 
required ..  Use  a  cor?**Dsion  •resistant  ventilation  system  separate  from  other- 
exhaust  ventilation  systems,.  Exhaust  directly  to  the  outside*.  Use  local 
exhaust  ven  tilation  *,  and  process  enclosure  if  necessary.,  to  cont^^ol  airborne 
dust  /  ft'fist,.  Supply  sufficient  replacefl'ien t  air  to  make  up  for  air  renioved  by 
exhaust  systems «  ,  • 

•ERSDNAL  PROTECTIVE  EQUIPKIEHT  s 

If  engineering  controls  and  v^ork  practices  are  not  effective  in  controlling 
exposure  to  this  niaterial,,  then  wear  suitable  pt-?rsonal  protective  equipment 
including  approved  respiratory  protection.  Have*  appropriate  equipment 
available  for  use  in  emergencies  such  as  spills  or  fire^.  If  respiratory 
protection  is  required  y,  institute  a  complete  respiratory  protection  program 
incil  uding  selection fit  testing  j,  training ,  maintenance  and  inspection . 


Kerer  to  the  UhA  b  t  a  ri  c  :•  r  d  /’'-'e  93 ,,  "Selection,,  Care,  and  Use  of 

••■•esi::<;i  ra  tori:: '•  aoai  .i.a.b.i  e  f  v  he  Can  ad  ian  Staindards  Associat;!  op  ,  r:  f|  i  „ 

Untario,,  bisw  lit:;,,..  '  . " 

.1.  K'H  )  ijSl  Y  1“  )  .1.1.. .‘l  -i  l.'i'.J .c-l:.  L. l  -lh:. !; 

Ho  s po c i  ■'*  1  c;  Q Lii ci o  !.  :i. }■'! cU’  O  1.^:1;).}. Coty 't  cho^YY.i. 

fnc^rYU’f'<:Y c 'Ll 0''0 r'.-’’ Li P |:> .1. !}  0?^'  'Y'O'-'  1:, p 0 c :i. 'Y* :i  c  ^clvii  co,. 

The  HIOSH  recoofnendations  Tor  SOTIlJri  HYDROXIDE  may  be  appl  i  cable .,  ( 2 )  See 
L.-HI::  }’  }  .1.  i'll"  O  r  0  CO  »'  d  51::!  !*  O  0  ‘l.  r.  :i  1  s 

EYE/- ACE  F\^0  rECJ10[\  !i 

Dust  or  splasi'i  proof  chemical  safety  goggles  or  face  shie^lds  ( eiq ht -inch 
min  imuffi )  ., 

SKIN  PROTECTION 

Impervious  gliaves,,  CD\^er  al 'U;: ,,  aprons.,  overshoes.,  and/or  other  res;).stant 
pro‘L0ct:Lve  cl  cl  hi  nr 

EESICl  AHCE  OF  rIAlEFIALC  FCF  F  FriC  irri  t  vE  Cl.Dl  HIHC  s 

Fctaccii  nffY  Hydrox:id0^  GOOD ;  Lu  tyl  rubner  ..  natural  t-ubber  ..  necprcnc., 


n  :i.  t  ri  le/  pol;  vinyl  chlor  i  de  i  -  vC )  n  i  tr  i  le.,  PVC rYeoprene./styi-C'ne-bu  i 


a  d  :i.  en  e 


fa  s<:=:i  un¬ 


rubber  (SBR)  ..  SBRj,  SBR/rieoprene.  FAIR/PDOR  r  Vi  ton  p  polyurethane  „  Pot< 

Hy  d  ro  ide 30  -70"^  ::  VEP  Y  CC  fjD  •:  Pa  lu  r  al  ru  bbe»  ■ neoprene  n  1 1  r  i  le./pVC  m 
n  .i  tr  i  .1.  v.v  j;  PVi....  i.  GGCLui  Buv.v  .!.  rtibber  #=  cts.!  orinated  polyet hy  ler<e V'i  ton./rYeopf'  ene 
po  I  ye  t  ny  .i  er’je ,,  bi.Jtvl  r'ui::-uer  A  Yenpr’erYe neoprene/nati.Yr*al  r  uibbecj,  SBI’v:. 

("  A .!. R./ F'DOR  \  ro  1  y  v i  cy y  1  a  1  !!  I'iCj  1“E  j;  Res  :L  s  t  an  ce  o  f  s pe c i -f  :i  r  nYa  *l e r  i  a  1  s  <::arY  va 

•*i  ron?  product  to  product ..  Es^ylt/ate  reii;  is  t  an  ce  under  conditions  of  use  and 
fif  a  *;  Tf  t  a.  i !'?  c.  .i  o  ’I  j  *  i  ?*>  c  c!a  ref  \  ’  .1  .i.  v  ,■ 

Xr’f}Sl.lRE  COIM  rRn|..,S/F’ERfi:0/i AL,  rRCl’E('iriOM  ‘lQr!HEi*r/ C  ;; 

Nf« }  1:;  ;;  Eye  wash  *foun  tai  n  ;•  and  safety  showers  should  be  localed  ne-ar  any  are 
where  prYtassium  hydrcxide  is  hand  led  .  Refnove  con  taolna ted  .:;lo  th  ),nq  prcfip  11 
Keep  conla/ninaled  c!!  oi  h:i.nq  in  c'l  osec  c^YrY  tai Tiers ..  Discard  or  il  a-.Ufdc  r  before 
r*ewearing ..  In  form  launory  personr«el  of  corY  tafninan  t  ‘  s  hacards,,  Dc  r  o\.  s/r:oke 
eat  or  drink  in  wo?"!;  areas,  Eai:  i»  liafids  trioroual'ily  af  ter  harid  i  iiio  this 
HYa  tena.j.  >,  liaintaii'Y  cjorjrl  i'YomiiekeeTj.?. nrj ,, 


m  EXPOSURE  GUIDELINES  >lot< 


THRESHOLD  LIPIT  /-^At.tJES  (TL.Vs)  /  Ai'lERICAM  C0HrS::REHf:E  Di" 
nfR'ER^MNEH’v  a:  IkDUS'VRl  AL  H^  GIS  H1ST3  ( ACGIH )  /  1993-vii  ><.• 


.]:EII...1HC  EXF  GSUi-d::;  ....He.);  f  i  V /  "f;  >  -  y  ;rr.:}/n,3 

U..  V  (.xinidFNrs  ;• 

Nil  f  I:;.  s  .1.  i'Y  fvi  atf'Y  y  L.-ai'Y  a (li  i  a.ri  d  u  v  i  sc*  i  c.  t  .1,  ("trY  s  •{  e  x  piosi.>  re  1  i  hy  i  ts-- 
iAL  I.H  T  LVs  t.  Yfince  the  man  Tier  iri  wliichi  exposure  limits 
.i,  r  i  t  €'  r*  p*  •  *  e  t  e  ci  a  ni  o  j.  n)  pi  1.  e  m  e  ty  *i .  e  d  c  a  i  y  v  a ; "  y  ^  lO  pi  I  a  i  ty  d  e  t  a  fi.  I.  e  d 
a  p p  c‘o pi  r“ :i.  a  i.e  q  ^r-•^e  r'  n  then  'I  ac*  err  cy  i  n  c  a  c h  j  u  r* i  s d  i  c  t.  i  on  .. 


are  sir?vj. lar  to  the 
a  re  es  i.a  li  .1.  ii  s  i'ved  i. 
i  r ;  f  o  r  f?Y  a  i.  :i  o:  y  f  r  o m  t  ho 


W.  PERMISSIBLE  EXFDSURE  LIMITS  (PELs)  / 
FINAI..  RUdJ::  l.IMTTS  /  OCCUPATIONAL 
SAFETY  AHD  HEALTH  ADMINISTRATION  (DSHA)  4c 

CEILING  EXPOSURE  LIMIT  <PEL-C)  j.  2  n.g/m3 

NOTES  The  OSHA  PEL  Final  Rule  Limits  are  currently 
non-enforceable  due  to  a  court  decision.  The  OSHA 
F'LL  Transitional  Limits  are  now  in  force. 


*  PERMISSIBLE  EXPOSURE  LIMITS  (PELs) 
TRANSITIONAL  LIMITS  /  OCCUPATIONAL 
SAFETY  AND  HEALTH  ADMINISTRATION  (OSHA)  >K 
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t:}  on  ) 

,j  .1,  c* 


oH  VAL..UE 

...-I*  1  ■  1  L.’iAI...  1  t'-Kf”!  I  '.ird::.  ”  Hc‘»  t  <T*  |!!«  }!>  .1.  1  iltab 

::dl  I •  r  i c i eht  of  g :!: i.../  hater  di r :l Bor  •  ni-..:  ( ^ -Ai-Tr it i oh  coef  f i c ieht  )  r 


S^ARILTT-  AHD  reactivity 


YTARILITY  E 
t  a  b  1  o 

hazardous  rnjLYHERIZAT  IOH  ;i 
.Ccieii: 

••lAZARDGUS  DECOHpnSITIi:)tl  PRODHCrS  1; 

^•lorlre 

IhKTT^PATIBIL.ITY  -•  MATERIALS  TO  AVOID  1; 

ACIDS  •“  v:i<;Tierrl  react:i.on  car?  c^ccur.  )cle*id:ing  heat  ar>d  {:>»'‘es«!ur'e  wicirl'i  c-rsn 
bv-ri::  i.  an  o!*? c;! cai-en  cior’ ta  1  no?*’ , 

UiAl’FR  -  e 1. 1  viM"?  may  genera -.e  e)r::«i.r;i  h  hea  i.  to  igni.  te  combustl  bJ  e  M'sa  i:e?'  ia.ls. 
ill:;.  T’Ai...S  reaction  iu^>y  prodi?cc  f  11  af?JMiab!i  e  and  expJocive  hvdrc^gen  gac.. 
DROAHl;HAI.  COHPOUrlDS  oay  react  to  form  c  pen  xaneoui-:  1/  CD‘nbus  t  :i.  ble 

co(uoo\xnds  .  MAI  ETC  hRHYdRIDE  AND  HITRO  AND  CHLORO  ORGANIC  COMPOUNDS  -  may 
r ea c: t  ex  p  I.  o i  ve .1. y 
CORROSIVITY  TO  METALS  r 

Corrosive  to  aluminum.,  tlr?.,  :c:lnc,.  Corrosive  to  steel  at  elevated 
temperatures .. 

SI  ABILITY  AND  REACTIVI  T  Y  COMMENTS  n 

Potassii  u.m  hydroxide  readily  absorbs  carbon  dioxide  -f-rofn  the  arir. 

W.m  SECTION  11..  TOXICOLOGICAL  INFORMATION  mW- 


LDt:>0  (or<al^  rat)s  365  niCj/kq  (6) 

LD50  (oralp  m<ale  rat):  273  mg /kg  (5)  ' 

EYE  IRRITATION  (Rabbit)  r  Ap>plicat3cn  of  0ml  mL  of  5*0/;:  potassium  hydroxide 
solution  for  5  minutes,  before  washing  the  eye  with  distilled  water  for  2 
minutes,  result(--d  in  extreme  irritation  and  corrosion.  Application  of  0.1 
mL  of  a  1":  solution  for  5  minutes,  or  24  hours  before  washing  the>  eye 
resulted  in  irritation.  A  OmlZ  solution  applied  for  24  hours  before 
washing  the  eye  caused  no  irri tation . (6) 

SKIN  IRRITATION:  A  10".  solution  was  corrosive  to  rabbits  ^nd  guinea  pigs 


y 


-ripplied  to  intact  or  broken  skin  ‘for  4  hoin^SM(7) 
k;‘>p3.  :i  cation  of  0..:i.  rnL  of  a  bk  soilutiion  to  i?":'».aot  or  br'okon  sl-:in  of  rabbito 
fo^'  iiOi.iro.  f^esu.l.  tod  in  mild  irr  itation  vc:*  irrtaot  skir-j  and  extro^mo' 

;l. i ■  ri  ta t :i  ori  o'f’  br’.oi^on  skir»,.  (6) 

j'J  J.  ]f  J. ZA7  J. l.ij'i  (  tininoa.  r’lcjo  i  !!  0 u  1  ol..  of  a  0.,  Iki  soZLutior'!  Wai::-  irj‘io<”tod 

5  r  { o  f"  t  f*  { 0*  B I  i  r:  o  f  rn  a  !1  e  g »  a  Vt  e  a  }:?  :i  g  o  3  t  i  n » o*  u-  c  o  k  1  y  *f *  Cj  r-  a  1.  o  t  a  !l  o  t  9 
t  rea  tiVion  to- n  Following  2  wec-ki::  whe«‘'o  no  in^ec  .  or-s  vjoro  made.,  a  challenqo 
dooo'  of  0,.  1  ml...  was  admin ii  st o-ro-d  ar^d  tno  aisimals  wor'o  obsorvo'c:  at  2^.,  48  and 
.o  noM  I'” r’'o t.a  irr-s  1 V fH  !"iy d  k  1  d  o  c}-  ;i.  (j  n o  t  s ki.  1 1  s  0!’‘i s  i  t i  7.  a  t  i  cjrj  i  rf  t  h  1  s 

study..  1.6) 


SECT  I  OH  12:.  FCOLGGICAL  IN- nRI'IATlOl-l 
F  ;;  1"  n  :i  e  c  t  ;i  :i.  s  i.u'j  6  o  v  d  o- ve !!  o  pnion  t 

i  1.  l.*M  1  .i  L  1 6) ‘  i.jsiHt.  C.a!)lMS  I!  1  GHo 

redo-ra.i.  ,j  |::»r  ovi  rvci  al  arid  iloical  rogulatiions  should  bo  ro‘v:{  euKv-d  prior  to 
:!.  s  j:u:.  s a  I  ..  I’^lay  bo*  po^ssiblo  to  rioi.?  t  r.ai  i  i;o d:i.  liAte  and  flush  tho  luaterial  irrli  ; 
a  sower..  Harmful  to  aquatic  life  xn  h:i  gh  concerrlratiorM-i .. 

SECT :i: OH  14..  ‘'Ransport  inforhatidh 

T PAHST’ORTATIDH  OF  DAHGER0U9  GOODE  (TDG)  SHIPPING  INFuRHATlIOH  it 

y  .1.  rli.t  rk-<rM;”  AH.D  DEStd'Zr {••'‘V  j  Qi-.;  ;*  p |  ii;.! jv:  i■*;V'd  r'o  x  i  de  «  so  !  i  o  o r  1 1  a ke 

i'  i-^GDl..ii:::T  I  DlNT  I  F*'  l  cat  l  oh  HOklBER  ( F '  1 H  )  V  1 9  :i  3 

A'rio .!.  i“  -L  l-Pi  T  .1.  l.’rl 6  Cor* roi-^ i  vo  Sja  Pb  tan  cb  w  9  ..  2  S\a bs  tan  ce  ha  z  a  I  'd ous  to  t  n  a 

erm  r‘orii:ie!‘!  t 

^ZF'EC:  1 AL  Ff. GO J!  1 GH8  n  :1. 09 
-•ACKIHG  CROUru;  J  I 
REGULATED  LI  HI  7;;  . 

SHIPPING  NANE  AMD  DESCRIPTIGH :i  Potassium  hydroxidoM  solution 
PIrODUCT  IDENTIFICATION  NUMBER  (PIHm:  :;814 

l.. LT-i^in::' i F*  1 U A  f  .1. Ui'k;  (..icif r* !"*os  i ve  S’,  bii!  v  a ! "?  c:e "  9  2  Subsli^fice  ’’la  s a  r'd  s  to  the 

SPECIAL  FROvIBIONSj;  109 
F-’AC  KING  GR0i.iP?:  I J  or  111 


:  [y\ 


NOTES  This  in  forma  tior*!  in  cor  pora  tes  Schedule  No.,  18  amendments  to 
the  T  raru:  por* tatn  on  of  Danqerous  Goods  Act,.  1992,.  effective 
October  I,.  I994« 


y¥.'m  SECTION  lb..  REGULATORY  .[HFGRMATIOH 
m  WORKPLACE  HAZAFa)DUS  MATERIALS  INF- OPMATTON  SYSTEM  (WF-IMIS)  m 


PROPOSED  WHMIS  CLASS TFICATIOH  s 

DIB  Poisonous  and  infectious  material  In>med.iate  and  serious  effects  - 
Toxic 

E  -  Corrosivev-  niaterial 
HEA!...TH  EFFECTS  s 

Acute  lethality  toxic:  immediate 

Corrosive  to  skin 

TT>G  class  8  corrosive  substance 
WHli:iS  INGREDIENT  DISCLOSURE  LIST  s 


Ivi  lijijded  for  d isclosur e  at  or  greator 
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Material  Safety  Data  Sheet 

Genium  Publishing  Corporation 
1145  Catalyn  Street 
Schenectady,  NY  12303-1836  USA 
(518)377-8855 


SECTION  1.  MATERIAL  roENTinCATlON 


MATERIAL  NAME:  SILVER 
DESCRIPTION:  Elemental  metal. 

OTHER  DESIGNATIONS:  Ag.  Argentum,  CAS  #7440-22-4. 

MANUFACTURER/SUPPLIER:  Available  from  many  suppliers. 


COMMENTS:  Photogn^jhy  products  account  for  30%  of  industrial  consumption.  Additional 
uses  include  electrical  conductors,  coins,  silverware,  and  jewelry. 


No.  181 


SILVER 


oENNMnnusMMGcoRP.  |  Issucd;  April  1986 


Rill 


HMIS 

H:1 

F:0 

R:0 

PPE* 

♦Sec  sect.  8 


Not  Found 


MCHON  2^  INGREDffiNTS  AND  HAZARDS 


Silver,  Ag 


*  Current  (1985-86)  ACGIH  TLV  for  silver  dust  and  fume. 

♦*  Current  (1985-86)  ACGIH  TLV  for  soluble  silver  compounds  and  OSHA 
exposure  limit. 


SECTION  3.  PHYSICAL  DATA 


Boiling  Point ...  3833.6T  (21 12*C) 

Vapor  Pressure ...  Not  Found 
Water  Solubility ...  Insoluble 
Vapor  Density  (Air  =  1) ...  Not  Found 
Evaporation  Rate ...  Not  Found 

Appearance  and  odor:  Ductile  and  malleable  lustrous  white  metal. 


99+  TWA0.1ing/m’* 
TWA  0.01  mg/m’*^ 


Rat,  Implant.  TD:  2570  mg/kg 


Specific  Gravity  (H^O  ^  1) ...  10.5 
Melting  Point ...  1763.4T  (961. 9T) 
Percent  Volatile  by  Volume ...  Not  Found 
Molecular  Weight ...  107.87 


iSECHON  4,  EIRE  AND  EXPLOSION  DATA 


Flash  Point  and  Method  | _ Autoignition  Temp. 


Not  Found  I  Not  Found 


:  Noncombustible. 


LOWERI  UPPER 


Flammability  Limits  In  Air  Not 

Not  Found  Applicable 


Use  proper  extinguisher  for  surrounding  fire. 


Silver  is  Stable.  Hazardous  polymerization  cannot  occur. 

m  ^  ' 

CHEMICAL  INOOMPATIBILmES:  Acetylene  and  silver  form  an  insoluble,  explosive  Ke^de.  If  silver  is  treated  with  nitric 
acid  in  the  presence  of  ediyl  alcohol,  silver  Mminate  may  be  formed,  vriuch  can 

Ethylenimine  forms  explosive  compounds  with  silver.  Finely  divided  silver  and  hydn^en  peroxide  solutions  may  explode.  This 
material  is  incompatible  with  oxalic  and  tartaric  acid.  Anunonia  plus  silver  may  form  explosive  conqxxmds.  Bromoazide  explodes 
on  contact  with  silver  foil. 


CDfiyrlgltt  e  19S6  GeaiumPi4>UshiiigGof|>oiilk)n. 

AiV  OMuneiciU  UK  or  reindiictkM  wUioai  ihe  pBbtith^ 


No.  181  4/86  SILVER 


SECTION  6^flEALTHflAZARD  INFORMATION  TL V  v 


Silver  is  not  considered  a  carcinogen  by  the  NTP,  lARC,  or  OSHA. 

SUMMARY  QF  RISKS:  Silver  has  no  known  physiological  function  in  man  and  will  accumulate  in  most  tissues.  Chronic 
accumulation  (threshold  in  excess  of  1  gram)  in  the  body  can  result  in  argyria,  a  permanent  condition  associated  with  widespread 
bluish  pigmentation  of  the  skin  and  conjunctiva,  TARGET  ORGANS:  Generally,  where  contact  occurs.  PRIMARY  ENTRY: 
Inhalation,  long-term  handling  (causes  particles  to  become  embedded  in  skin),  or  absorption  through  sweat  glands.  ACUTE 
EFFECTS  are  associated  with  soluble  silver  compounds  that  may  be  caustic,  causing  local  irritations  or  destruction  of  tissue, 
depending  upon  strength  of  solution.  CHRONIC  EFFECTS:  Argyria  may  be  a  local  or  general  effect,  depending  upon  previous 
exposure.  FIRST  AID:  EYE  CX)NTACT:  Flush  with  water  for  15  minutes.  Get  medical  attention.*  SKIN  CONTACT:  Wash 
skin  with  soi^  and  water.  Argyria  from  long-term  exposure  is  permanent  and  caimot  be  washed  away.  INHALATION:  Remove 
victim  to  fresh  air.  INGESTION:  Dilute  with  water.  Get  medical  attention.* 

*  GET  MEDICAL  ASSISTANCE  =  In  plant,  paramedic,  community.  Get  medical  help  for  further  treatment,  observation,  and 
support  after  first  aid,  if  indicated. 

COMMENTS:  The  original  0.01  mg/m^  TLV  was  established  to  prevent  a  lifetime  body  accumulation  exceeding  1  gram,  where 
argyria  would  become  evident.  Evaluation  of  25  years  of  data  has  shown  0.01  mg/rrf  to  be  too  conservative;  therefore,  the  ACGIH 
raised  the  TLV  to  0. 1  mg/ml 


SECHQN  ^^SPILL;  liEAK.  AND  DISPOSAL  PROCEDURES  « 


SPILL/LEAK:  Notify  safety  personnel;  prevent  entry  into  sewers  or  surface  waters.  Wear  respirator  where  a  dusting  hazard  is 
anticipated. 

WASTE  DISPOSAL:  Reclaim  or  sell  waste  to  a  commercial  reclaimer. 


SECTION  S.  SPECIAL  PROTECTION  INFORMATION  s  ^ 


GOGGLES  are  not  required  unless  metal  is  in  the  molten  state. 

GLOVES:  Repeated  handling  may  discolor  the  skin  because  of  skin  rubbing  against  the  metal.  Cotton  gloves  will  prevent  this 
cosmetic  effect. 

RESPIRATOR  is  required  where  metal  dust  or  fumes  are  generated  with  inadequate  exhaust  ventilation.  Air  samples  should  be 
collected  to  quantify  the  exposure  levels. 

VENTILATION  is  required  where  air  exposures  exceed  the  TLV-TWA'S. 

OTHER:  Reclamation  of  silver  from  photographic  or  X-ray  film  may  involve  cyanide  compounds.  Proper  precautions  must  be 
taken  when  working  with  cyanide  compounds.  See  Genium  MSDS  #13,  Potassium  Cyanide,  for  further  information. 


SECTION  ft^  SPEClAL’PRECAUTIONS  AND  COMMENTS 


STORAGE  SEGREGATION:  Silver  is  usually  stored  in  locked  cabinets  or  safes  to  prevent  dieft. 
ENGINEERING  CONTROLS:  Exhaust  ventilation  where  TLV-TWA  is  exceeded. 

EPA  Hazardous  Substance  Designation:  40  CFR  260 


Data  Souice(s)  Code:  2, 4. 6, 14,  S9. 82, 84.  NFC  1983.  DW 
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Genium  Publishing  Corporation 

1 145  Catalyn  Street 
Schenectady,  NY  12303-1836  USA 
(518)377-8854 


Material  Safety  Data  Sheets  Collection: 

Sheet  No.  263 
Sodium  Bicarbonate 

Issued:  8/89 


1*  Materiai  Idenfifkaition 


Sodium  Bicarbonate  Description:  Prepared  firom  sodium  carbonate,  water,  and  carbon  dioxide  (CO,).  Used  to  maintfac- 
turc  many  sodium  salts;  as  a  source  of  carbon  dioxide;  in  fire  exlingmdiers  and  cleaning  compounds;  and  as  an  ingredient 
of  baking  powder  and  effervescent  salts/beverages. 

Other  Designations:  Baking  soda;  sodium  acid  carbonate;  sodium  hydrogen  carbonate;  monosodium  carbonate; 
bicarbonate  of  soda;  NaHCO,;  CAS  No.  144-55-8. 

MAnufftcturcr:  Contact  your  supplier  or  distributor.  Consult  the  IdltsiCh^nucolweckBuysrs  Guidt  (Genium  ref.  73) 
for  a  suppliers  list. 


Sodium  bicarbonate .  ca  100% 

OSHA  PEL 
None  established 


ACGIHTLV,  198S-89 
None  established 


NIOSH  REL 
None  established 


Toxklty  Data* 

Infant,  oral  TDj^:  1260  mg/kg 
Infanl  oral  LOj^:  4220  mg/kg 


•Sec  NIOSH,  PJECS  (VZ0950000).  for  iddiiional  dau  with  refcrencci  to  fqnoducdvc  and  iniuiivc  effects. 


Section  3.  Physical  Data _ ■  '  :  , _ 

Water  SolubiKty:  Complete  Molecular  Weight:  84  g/mol 

pH:  * 

Apearance  and  Odor:  White  crystalline  powder  or  granules;  odorless. 


•  Hie  aqueouj  rolutioos  of  sodium  bicaibonaie  pi^red  with  cold  water  and  no  agilation  are  only  rlighUy  alkaline  lo  litmus  w  ^^erolphlMeim  Hie  alkalinity 
increases  as  the  temperature  rises  and  as  lime  passes.  A  freshly  prepared  O.l-molar  solution  of  sodium  bicaibonate  at  77  T  (25  Q  has  a  pH  of  8.3.  _ 


Section  4.  fire  and  Explosion  Data _ _ _ 

F|»ch  Point:  * _ _ Autoignition  Temperature:  * _ _ I  LEL-  * _  I  * _ 

Extinguishing  Media:  •  Sodium  bicarbonate  does  not  bum.  Use  extinguishing  agents  that  put  out  the  sunounding  fire. 

Unusual  Fire  or  Explosion  Hazards:  None  reported. 

Special  Fire-fighting  Procedures:  Wear  a  self-conuuned  breathing  apparatus  (SCBA)  wth  a  full  facepiece  operated  in  the  pressure<demand 
positive-pressure  mode  to  protect  against  the  effects  of  the  surrounding  fire. 


SUbillty/Polymerization:  Sodium  bicarbonate  is  stable  at  room  tenqieratuie  during  loufine  operadons.  Hazardous  polymerizafion  cannot  oc 
Chemical  Incompatibilities:  Sodium  bicarbonate  can  react  dangerously  with  montHnunonhun  phosphate  or  a  sodhunrpousshim  alloy. 
Conditions  to  Avoid:  Sodium  bicarbonate  decomposes  leactkm  witfi  adds.  • 

Hazardous  Products  of  Decomposition:  Sodium  bicarbonate  starts  to  give  off  carbon  dioxide  gas  at  122  F  (50  C).  At  212  *F  (100  C)  the 
sodium  bicarbonate  converts  to  sodium  carbonate  (Na^CO^). 


C 1919  Gowub  PtoUnliing  Corponiioo. 
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No.  263  Sodium  Bicarbonate  8/89 

1 

1 

Carcinogenicity:  Neither  the  NTP«  lARQ  nor  OSHA  lists  sodium  bicarbonate  as  a  carcinogen. 

Summary  of  Risks:  Sodium  bicarbonate  is  an  alkaline  powder  that  can  initate  die  tissues  it  contacts.  Dryness,  scaling,  and  alkaline  bums  of 
exposed  tissue  can  occur,  depending  on  the  exposure's  intensity  and  duration.  The  alkaline  irritant  effects  of  sodium  bicarbonate  solutions 
increase  as  the  solution's  concentration  and  strength  increase.  Sodium  bicarbonate's  toxicity  is  low  and  the  FDA  has  i^iproved  its  use  as  a  general- 
purpose  food  additive. 

Medical  Conditioiis  Aggravated  by  Long-Term  Exposure:  None  reported. 

Target  Organs:  Skin,  eyes,  and  mucous  membranes  lining  the  respiratory  system. 

Primary  Entry:  Inhalation,  skin  contact. 

Acute  Effects:  irritation,  with  possible  alkaline  chemical  bums,  of  the  skin,  eyes,  and  the  mucous  membranes  of  the  respiratory  tract  Moist  skin 
probably  increases  the  alkaline  irritant  effects. 

Chronic  Effects:  None  reported. 

FIRST  AID 

Eyes:  Immediately  flush,  including  under  the  eyelids,  gently  but  thoroughly  with  flooding  amounts  of  running  water  for  at  least  15  min.  Alkaline/ 
basic  eye  bums  are  possible.  Treatment  by  competent  medical  persoruiel  is  necessary  to  prevent  pennanent  eye  damage. 

Skin:  After  rinsing  affected  area  with  flooding  amounts  of  water,  wash  it  with  soap  and  water. 

Inhalation:  Remove  exposed  person  to  fresh  air,  and  support  breathing  as  needed. 

Ingcsdon:  If  ingested,  have  tlie  exposed  person  drink  1  to  2  glasses  of  water.  If  the  quantities  or  concentrations  are  excessive,  induce  vomiting  by 
giving  an  emetic  such  as  Syrup  of  Ipecac. 

After  first  aid,  get  afqiropriate  ln-plant|  paramedic,  or  community  medical  attention  and  support 

.  1 

Sedion  TJ'Spill,  und  Disposal  Brooedures 

1 

Spill/Leak:  Notify  safety  and  cleanup  personnel  of  a  sodium  bicarbonate  spill.  Qeanup  personnel  should  wear  personal  protective  equipment 
(Sec.  8)  to  prevent  excessive  skin  contact  or  dust  inhalation.  Do  not  create  dusty  conditions  during  cleanup  operations.  Shovel,  scoop,  or  vacuum 
the  spilled  material  into  appropriate  disp)osal  containers.  Never  flush  to  sewers,  surface  waters,  waterways,  or  watersheds. 

Disposal:  Contact  your  supplier  or  a  licensed  contractor  for  detailed  recommendations.  Follow  applicable  Federal,  sute,  and  local  regulations. 

1 

OSHA  Designations 

Air  Contaminant  (29  CFR  1910.1000,  Subpart  Z):  Not  listed 

EPA  Designations 

RCRA  Hazardous  Waste  (40  CFR  261.33):  Not  listed 

CERCLA  Hazardous  Substance  (40  CFR  302.4):  Not  listed 

SARA  Extremely  Hazardous  Substance  (40  CFR  355):  Not  listed 

1 

Sectii^on  S.  Spei^l  Protection  Data 

1 

1 

1 

Goggles:  Wear  protective  eyeglasses  or  chemical  safety  goggles,  per  OSHA  eye-  and  face-protection  regulations  (29  CFR  1910.133).  Where 
splashing  is  possible,  wear  a  full  face  shield. 

Respirator:  Wear  a  NIOSH-ipproved  respirator  if  necessary.  Follow  OSHA  respirator  regulations  (29  CFR  1910.134).  For  emergency  or 
nonroutine  operations  (spills  or  cleaning  reactor  vessels  and  storage  tanksX  wear  an  SCB  A. 

Warning:  Air-purifying  lesimtors  do  not  protect  workers  in  oxygen-deflcient  atmospheres. 

Othen  Wear  impervious  gloves,  boots,  aprons,  and  gauntlets  to  prevent  prolonged  or  rrpeated  dun  contact 

Ventilation:  Ihxwide  general  and  local  ventilation  systems  to  maintain  airbome  conoen  rations  that  piDtect  worker  safety  productivity.  Local 
exhaust  ventilation  is  preferred  since  it  prevents  contaminant  dispersion  into  the  work  s^ee  by  eliminating  it  at  its  source  (Genium  refr  103). 

Safety  Stations:  Make  available  in  tite  work  area  emergency  eyewash  stations,  safety/quick-drendi  diowcrs,  and  washing  faeflittes. 

Contaminated  Equipment:  Never  wear  contact  lenses  in  the  work  area:  soft  lenses  mty  absorb,  and  ail  lenses  concentrate,  irritants.  Launder 
contaminated  clotl^  before  wearing.  Remove  diis  material  from  your  dioes  and  equipment 

Comments:  Never  eat,  drink,  or  smoke  in  work  areas.  Practice  good  personal  hygiene  after  using  this  material,  especially  before  eating,  drinking, 
smoking,  ustng  die  toilet,  or  qsplying  cosmetics. 

1 

Storage  Requirements:  Store  sodium  bicarbonate  in  closed  containers  in  a  cool,  dry,  well-ventilated  area  away  from  acids.  Protect  diese 
containers  from  physical  damage. 

Transportation  DaU  (49  CFR  172.101-2):  Not  listed 

AKSDSCottfrfto/iRefereiices:  1.6.7,84-94. 100, 116, 117, 119, 120. 122 

Prepared  bj:  PJ  Igoe,  BS;  Industrial  Hjgiene  Review:  DJ  Wilson,  CIH;  Medical  Review:  MJ  Hardies,  MD  n 
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Genium  Publishing  Corporation 

1 145  Catalyn  Street 
Schenectady,  NY  12303-1836  USA 
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Material  Safety  Data  Sheets  Collection: 
Sheet  No.  48 

Sodium  CarbonatCj  Anhydrous 


Issued:  12/84 


Revision:  B,  11/91 


Section  1.  Material  Identiflcation 


Sodium  Carbonate,  anhydrous  (Na^COp  Description:  Exists  in  nature  as  brines,  saltwater  in  lakes,  and  solid  stratified  R 
deposits.  Produced  commercially  by  reaction  between  sodium  chloride  and  ammonia,  sodium  chloride  and  sulfuric  acid,  or  I 
by  Ic^hing  out  rock  salt  deposits.  Used  in  manufacturing  glass,  caustic  soda,  sodium  bicarbonate,  pulp  and  paper,  S 

aluminum,  detergents,  salts  and  paints;  in  desulphurization  of  pig  ircm  and  purification  of  petroleum.  ^ 

Other  Designations:  CAS  No.  497-19-8,  crystal  carbonate,  disodium  carbonate,  sal  soda,  soda  ash,  Trona,  washing  soda. 
Manufacturer:  Contact  your  supplier  or  distributor.  Consult  latest  Chemical  Week  Buyers*  Guidef^^  for  a  suppliers  list. 


Cautions:  Sodium  carbonate  is  corrosive,  can  be  mildly  toxic  by  inhalation  and  ingestion  and,  is  an  eye  and  skin  irritant. 

Section  2.  Ingredients  and  Occupational  Eaqiosure  Limits 


Sodium  carbonate,  anhydrous,  ca  98%* 


1990OSHAPELt 
None  established 

1991-92  ACGIH  TLV 
None  established 


1990  DFG  (Germany)  MAK 
None  established 

1990NIOSHREL 

None  established 


1985-86  Toxicity  Datal 

Rat,  oral,  LD^^:  4090  mg/kg;  toxic  effects  not  yet  reviewed 

Rat,  inhalation,  LC^^:  2300  mg/mV2  hr  caused  difficulty  in  breathing 

Rabbit,  eye:  100  mg^  hr  produced  moderate  irritation 


♦  The  {tfoduct  contains  98%  sodium  carbonate,  1%  sodium  chloride,  0.1%  sodium  sulfate,  and  traces  of  cyanogen,  arsenic,  and  sulfur  salts, 
t  Control  at  least  as  a  nuisance  particulate;  current  OSHA  PEL  values  are  IS  mg^nP  (total  dust)  and  5  mg/m’  (respirable  dust), 
t  See  NIOSH,  RTECS  (VZ4050000),  for  additional  irritation,  reproductive,  and  toxicity  data. 


Sections.  Physical  Data 


Boiling  Point:  Decomposes  at  752  T  (400  "C)  Density:  2.53  at  77  T  (25  ’C) 

Melting  Point:  1567  *F  (853  *C)  Water  Solubility:  Soluble  in  3.5  parts  water  at  room  temperature 

pH:  Aqueous  solution  is  1 1 .6  Other  Solubilities:  Soluble  in  glycerol,  insoluble  in  most  organic  solvents 

Molecular  Weight:  106 

Appearance  and  Odor:  White,  odorless,  hygroscopic  (readily  moisture-absorbing)  powder  with  an  alkaline  taste. 


Section  4.  Fire  and  Explosion  Data 


Flash  Point;  Noncombustible _ |  Autoignition  Temperature;  None  reported  |  LEL:  None  reported  |  UEL;  None  reported 

Extinguishing  Media:  Sodium  carbonate,  anhydrous,  is  a  noncombustible  material.  Use  extinguishing  media  suitable  for  surrounding  fire.  Foi 
small  fires,  use  dry  chemical,  carbon  dioxide  (COp,  water  spray,  or  regular  foam.  F6r  large  fires,  use  water  spray,  fog,  or  regular  foam. 
Unusual  Fire  or  Explosion  Hazards:  None  reported. 

Special  Fire-fighting  Procedures:  Since  fire  may  produce  toxic  thermal  decomposition  fmxlucts,  wear  a  self-contained  breathing  apparatus 
(SCBA)  with  a  full  facepiece  operated  in  pressure-demand  or  positive-pressure  mode.  Also  wear  fully  protective  clothing.  Use  water  spray  to 
reduce  dust  Be  aware  of  runoff  from  fire  control  methods.  Do  not  release  to  sewers  or  waterways. 


Section  5.  Reactivity  Data  “ 


StabOity/Polyiiierization:  Sodium  carbonate,  anhydrous,  is  stable  at  room  teroperatwh  in  closed  containers  under  normal  storage  and  brndilni 
conditions.  Hazardous  polymerization  cannot  occur.  It  readily  absorbs  mouture  from  the  air  to  form  sodium  bicarbonate  and  various  hydrates. 
400  *C  tins  material  begins  to  decompose,  releasing  CX>2  and  sodium  oxide  (Na^O). 

Chemi^  Inrompatibillties:  Sodium  carbonate  may  become  explosive  in  contact  with  red-hot  aluminum  metal,  and  is  incompatible  with 
ammoma  +  silver  nitrate,  2,4-dinitrotoIuene,  2,4,6-trinitrotoluefre,  sulfuric  acid,  sodium  sulfide  +  water,  lithium,  phosphorus  protoxide,  fluorir) 
aiKl  hydrogen  peroxide.  Hot  concentrated  solutions  of  sodium  carbonate  are  mildly  corrosive  to  steel. 

Conditions  to  Avoid:  Avoid  excessive  dust  generation  and  contact  with  heat,  moisture  and  the  irrcompatibles  listed  above. 

.Hazardous  Products  of  Decomposition:  Thermal  oxidative  decomposition  of  sodium  carbonate,  anhydrous,  can  produce  carbon  dioxide  (CO 
and  toxic  sodium  oxide  (Na^O)  fumes. 


Oopyi^  0 1991  Genium  l\ibUihtfi|  Corporatioo. 

Any  oomaeRial  Me  « icpvoductioa  wWwM  the  pobUstet^  peimiJiiQn  a 


No.  48  Sodium  Carbonate,  Anhydrous  1 1/91 


Section  Health  Hazard  Data _ _ 

CardDK^enidty:  In  1990  reports,  the  I  ARC,  NTP,  and  OSHA  do  not  list  sodium  carbonate,  anhydrous,  as  a  carcinogen. 

Sununary  of  lUsks:  As  typical  with  alkaline  corrosives,  sodium  carbonate  toxicity  relates  more  to  concentration  than  to  dose.  It  can  be  mildly 
toxic  by  inhalation,  ingestion,  and  skin  or  eye  contact.  Prolonged  or  repeated  contact  with  concentrated  solutions  causes  tissue  damage.  “Soda 
ulcers’*  on  the  hands  and  perforation  of  the  nasal  septum  have  occurred. 

Medical  Conditions  Ag^vated  by  Long-Term  Exposure:  None  reported. 

Target  Organs:  Eyes,  skin,  respiratory  and  digestive  systems. 

Primary  Entry  Routes:  Inhalation,  ingestion,  skin  or  eye  contact. 

Acute  Effects:  Acute  inhalation  can  produce  eyes,  nose,  and  throat  irritation,  sneezing,  difficulty  in  breathing,  coughing,  and  possible  chemical 
bronchitis  (inflammation  of  bronchial  tubes  in  the  lungs  due  to  inhalation  of  a  chemical).  Ingestion  may  cause  irritation  in  the  mouth,  chest  and 
stomach,  painful  swallowing,  and  stomach  cramps.  Moist  skin  contact  has  produced  an  itching,  burning,  and  tingling  sensation,  redness,  and 
swelling.  Sodium  carbonate  introduced  into  the  eyes  may  cause  mechanical  and  chemical  irritation,  pain,  watering  of  eyes,  corneal  bums, 
conjuixrtivitis,  and  risk  of  serious  injury  if  eyes  are  kept  tightly  closed.  Warning!  Other  symptoms  may  appear  from  absorption  of  sodium 
caitenate  into  the  bloodstream  via  the  eyes. 

Chronic  Effects:  None  reported. 

FIRST  AID 

Eyes:  Gently  lift  eyelids  and  flush  immediately  and  continuously  with  flooding  amounts  of  water  until  transported  to  an  emergency  medical 
facility.  Do  not  let  victim  rub  or  keep  eyes  tightly  shut.  Consult  a  physician  immediately. 

Skin:  Quickly  remove  contaminated  clothing.  Rinse  with  flooding  amounts  of  water  for  at  least  15  min.  For  reddened  or  blistered  skin,  consult  a 
physician.  Wash  affected  area  with  water,  but  do  not  use  soap! 

Inhalation:  Remove  exposed  person  to  fmsh  air  and  support  breathing  as  needed. 

Ingestion:  Never  give  anything  by  mouth  to  an  unconscious  or  convulsing  pwsem.  If  ingested,  have  tfiat  conscious  and  alert  person  drink  1  to  2 
glasses  of  water  to  dilute  poisoa  Do  not  attempt  to  neutralize  as  this  could  cause  further  damage.  Do  not  induce  vomiting. 

After  first  aid,  get  appropriate  in-plant,  paramedic,  or  community  medical  suf^rt 

Note  to  Physicians:  Consider  endoscopy  in  all  suspected  cases  of  sodium  carbonate  poisoning.  Perform  blood  analysis  to  determine  if  dehydra¬ 
tion,  acidosis,  or  other  electrolyte  imbalances  occurred. 


Section?.  Spill,  Leak,  and  Disposal  Procedures 

S|rill/Lcak:  Notify  safety  personnel,  isolate  hazard  area,  deny  entry,  and  stay  upwind  of  spills.  For  small  dry  spills,  avoid  excess  dust  generation 
by  catefidly  scooping  or  vacuuming  (with  appropriate  filter)  material  and  placing  it  in  a  suitable  container  for  later  disposal.  For  large,  dry  land 
spills,  dike  around  spill  to  contain  and  cover  with  a  plastic  sheet  or  other  impermeable  membrane  layer  to  prevent  leaching  caused  by  rain  or  other 
wuer  source.  Neutralize  spills  by  adding  dilute  hydrochloric  acid.  Follow  ^plicable  OSHA  regulations  (29  CFR  1 9 1 0. 1 20). 

Disposal:  Contact  your  supplier  or  a  licensed  contractor  for  detailed  recommendations.  Follow  applicable  Federal,  state,  and  local  regulations. 
EPA  Designations 

RCRA  Hazardous  Waste  (40  CFR  26 1 .33);  Not  listed 
CERCLA  Hazardous  Substance  (40  CFR  302,4):  Not  listed 
SARA  Extremely  Hazardous  Substance  (40  CFR  355):  Not  listed 
SARA  Toxic  Chemical  (40  CFR  372.65):  Not  listed 
OSHA  Designations 

Air  Contaminant  (29  CFR  1910. 1(X)0,  Subpart  Z):  Not  listed 


Sections.  Special  Protection  Data 

Goggles:  Wear  protective  eyeglasses  or  chemical  safety  goggles,  per  OSHA  eye-  and  face-protection  regulations  (29  CFR  1910.133).  Since 
contact  lens  use  in  industry  is  controversial,  establish  your  own  policy. 

Respirator:  Seek  professional  advice  prior  to  respirator  selection  and  use.  Follow  OSHA  respirator  relations  (29  CFR  1910.134)  and,  if 
necess^,  wear  a  NlOSH-approved  respirator.  Select  respirator  based  on  its  suitability  to  provide  ade^te  worker  protection  for  given  working 
conditions,  level  of  airborne  contamination,  and  the  presence  of  suffleient  oxygen.  Fch*  emergency  or  nonroutine  operations  (cleaning  spills, 
reactor  vessels,  or  storage  tanks),  wear  an  SCB  A.  Warning!  Air-purifying  respirators  do  not  protect  wofkers  in  oxygen-deficient  atmospheres. 
Other:  Wear  in^)^ous  gloves,  boots,  ^rons,  and  gauntlets  to  prevent  skin  contact 

Ventilation:  Provide  ^n^  and  local  exhaust  ventilation  systems  to  maintain  airborne  oonoentrations  that  promote  worker  safety  and  productiv¬ 
ity.  Local  exhaust  ventilati<m  is  preferred  since  it  prevents  contaminant  dispersioo  into  the  work  area  by  controlling  it  at  its  source.^*”) 

Stfety  Stations:  Make  available  in  the  woric  area  emergency  eyewash  stations,  safety/quidc-dreodi  showers,  and  washing  facilities. 
Contaminated  Equipment:  Separate  contaminated  work  clothes  from  street  clothes.  Launder  contaminated  work  clothing  before  wearing. 
Remove  tiiis  material  from  your  shoes  and  clean  personal  protective  equipment 

Comments:  Never  eat,  drink,  or  smoke  in  work  areas.  Practice  good  personal  hygiene  afterusiQg  this  material,  especially  before  eating,  drinking, 
smoking,  using  the  toilet,  or  applying  cosmetics. 

Section  9.  Special  Precautioiis  and  ' 

Storage  Requirements:  Avoid  ph^cal  damage  to  containers.  Store  in  cod,  dry,  well-ventilated  area  away  from  heat,  strong  acids,  and  incom¬ 
patibles  (Sec.  5).  Keep  containers  tightly  closed  to  prevent  moisture  absorption. 

Engineering  Controls:  To  reduce  potential  health  hazards,  use  sufficient  dilution  or  local  exhaust  ventilation  to  control  airborne  contaminants 
and  to  maintain  concentrations  at  the  lowest  practical  level. 

Other  Precautions:  If  respirators  are  used,  OSHA  r^uires  a  respiratory  protection  program  that  includes  regular  training,  maintenance, 
inspectioi^  and  evaluation.  Avoid  excess  dust  generation.  Also  consider  prqplacement  and  periodic  medical  examinations  of  exposed  wc^ers 
eii^asizing  the  skin,  eyes,  and  respiratory  tract. 

Truisiwitetten  Date  (49  Clll  172.101,  ,102):  Not  listed 

MiDSCoOictioM  References:  73, 100, 101, 103, 124, 126, 127, 132, 136, 139, 140, 149, 159, 163  - - 

Prepared  by:  M  Gannon,  BA;  Indnstrlal  Hy^ene  Review:  DJ  Wils^  CIH;  Medical  Review:  W  Silvennan,  MD;  Edited  by:  JR  Stuan,  MS  12 
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Ci.ASS  C;;  CLASS  D  DIVISION  2  SUBDI VISION 

2>  INGREDIENTS:} 

C hemi ca I  Name « 

SOD I UN  NITRATE 


3)  F'HYSICAL  DATAs 

Physical  state . SOLID 

Odour  threshold «««««..  N/T) 

Specif:!,  c  gravi ty .. «  «  .. «  1 « 23 

Den  si  ty . .  -  N/D 

pH . . .  1”:  7  -  8 

Solubility  in  water. «  73 
Appearanc:(»  and  odour. » 


EilERI^EHCY  PHOMEs 
OFF  I  CE  HO.JRS  i;  90h--279-  -2  222 
AFTER  I'iOURS  11  61 3-*996*-6666 
El  C  AT  I  ON  II 


CAS  TLV ( mg/ni'3 )  LDhCXmg/Kg 

763 1  --9 9-4  N./E  2000C 

rvjRANGE--*:  60  uO-  100.0) 


Freezing  point. (Deg.C)N/A 
Bo i  I  i n g  po in  t .  .  ( X)eg  « C  )  N/ A 

Vapour  pressure . . . .N/A 

Vapour  density (air-l ) .N/A 

Evaporation  rate . ..N/A 

Coeff.  of  water/oil. . «N/D 
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A!.  RROCEDORES:; 

!  REA  f  AS  Ai  OLAiSS  Ar  FIRE* 

•ODERAIE  WHEN  HIKED  WirO  OR(3ANIC  HATTI:::R  EXPLODES  WHEhi 
IFAIED  OVEF'^  :l.000  DEGREES  C  -■  OXIDIZINf^  AGEWTS.. 

•O...ASH  Pul N  i  ll  (i>eq.  C  PHCC)  HOME 

L.  AhfHADLF:  LIHITB  IH  AIR  L  DY  VOLuJilE};  LOWER  M/D  LPPER  H/D 

/i.iT(!j  .1!  0*^1 1 'I  I  OH  Ti::J";P  ;;  (Dec:}.,  C)  M/D 

-?-ZARDf.)!.JS  PRnD5.iCTS;:M/D 

::XFL.n::>IOi^l  DA'TAi: 

:>FNBXTIVrTY  TO  IMPACT . . . .  nMOME  KMOWM 

■EMSITIVITY  TO  STATIC  DISCHARGES HOME  KNOWN 


f-'aae  2  Vei'siEjn 

A  n;:  FI  Al..  SAF!-.  r  Y  Di-YT  A  SFIEE'T' SODIUM  Ni/IF  A1  E 


■)  REACTIVITY  data;: 

-rrADJLITY  (HQPI-^IAL  COND..  )  81  ABLE  X  UNSI  ABL.E 

.:OMD IDIOMS  TO  AVOID;; 

AVOID  EX1REME  HEAT  ABOVE  1000  DEGREES  C 
lTjND  I  r  I ONS  OF  f-^E  ACT  I V 1 1  Y 

M/D  ' 

l/COMP  A1‘  I B 1 1. 1 1  V  -  ( jvi^Yf  EF- 1 ALS  TO  A  VO  I D  ) 

iKGANiC  MA1ER:i  ALJh 

■  lA/ARDOOS  DECOi^PUS  J  r  I  DM  PR0D0C1S ;; 


r: )  TOXICOl.TiGICA!..  FRUPERTlESr^ 

VOUI'E  OF  ENTRY;;  SKIN  CON  (  ACT  X  ABSORBED  BY  3KI!1 
•HHALATION  X  INGESTION  X 

IFFilCTS  OF  ACTITE  EXPOSURE 

nfP-  CAUSE  IRRITATION  TO  SKIN  AhkD  EYES.  AVOID  PF;:0I.J:)N0ED  AND/ 
'}R  REPEATED  COM  lACI  .. 

MAY  CAUSE  DISCOMFORT.,  NAUSEA  OR  VOMITING  IF  INGESTED* 

may  cause  IRRITATIOit  TO  UPPER  RESPIRATORY  TRACT  IF  INHALED.. 

.::ffects  of  chronic  exposure;; 

■■/B 

.3  r  a  I  r  a  t  Ll>  *50n-.q  /  Kg  (  c:a  1  c  *  )  2  >2000 
I  r r  :i.  tan  cy  *****....*«*«****  «  s  N/D 
Synerq  ifritl  c:  Mat*  ..**«*«***  sNDME  KNOWN 


EYE  CONTACT  X 


EL*x  po«>u  re  1  imi  ts  * 
Sen  s  :i.  t  x  z  a  t  i on  *  *  * 


sN/D 
sN/D  ' 


Reproducti ve  Ef f  * 


;NONE  KNOWN 


Ca  r  c  i  n  oq  en  i  c:  i  t  y , 

Teratogenicity- . 


;NONE 


;N0HE 


KNOWN 

KNOWN 


Mu  tc^g  ini  city 


M  *  II  * 


NOHi::  KNOWN 


Ph:EVElsT::;VE  ^SEASURES 
"■'ERSUi'lrrL.  PRO'T  ECl  :i:VE  i:;:Q:j:}:Pr!EMT  ;; 

i::!  YE  I -I'ETi  EC  r  lUhh;  X  GL.nVESjiX  CLOI  HIMGjiX 

RESPIRATORY  PRCTECTIGN i; 

DUST  l-^lRiSK 

VEH'riLY?  1  ION  REQUI REItEUTS  :i 
UECHi'-'iN  J.  C  A{.„  (  Li[::.’T:..RHl ) 

SPi:...L  SMO  LEAK  PROCEDURES^ 

RTiCK  UP  DRY  SP:i:i.,.L.S  AND  RETURN  fO  CuNT AINER ..  FLUSH 
REHAIMDER  10  DRAIN  WITH  EXCESS  Ia)ATER.. 
h’i^:.SVE  DISPOSAL:; 

iSE  AN  AFF'RUVED  SCAVENGER  SERVICE.. 
i-Ai' IDLING  procedures 

.*J  ‘y..  A»  •- ' 1*1 .1.  L,'  {"*{ U I  j  Lv l.'.i  i.,. I:i.  A? i'l  L-*  R.  LJ D A'> Ir:.  f'v  C/J «...  V  i;:.  ;:i>  « 

.SE  l-LPSONAL  PRO  FECI  I VE  CLOTHING.. 

STORAGE  REOUIRENEWTSii 

STORE  AWAY  FRGN  ORGANICS  IN  DRY  FIREPROOr*  BINS. 

^UOD  AND  l-YTPER  BAGS  SAT'URATED  WITH  SODIi.lN  HURaTE  SHOULJ) 

BE  RFNOVED  FRO^^I  PREI1ISES.. 
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Vcv  c/i'i 


0)  FIRST  AID  HEASURFS 

WASH  CONTANINATED  AREA  T HOROUGH1...Y  WITH  SOAP 
BEFOITE  REUSE..  F  LUSI-I  EYES  WITH  Fi...OWIHG  WATER 
AT'TENTICN..  IF  IITGFS'fFD,  INDUCE  VONITING  AND 
iL-:TER  AITL  GE'v  NFDICAl..  ATTFNTICNT  INNFDIATFLY 
GASTRIC;  lavage  NAY  BE  RIKTUIRED. 


AND  WATER..  l.AUHDER  CL.OTT-IING 
FOR  IP  N INCITES  AMD  GET  MEDICAL 
GIVE  L.ARGE  OUANT' FT  lES  OF 


V  i  O'i  HER  IITRTRNATION;: 
NONE 


10 )  '’N‘<EPARAT  ION  INFOITHATION 
F'RFF'ARED  BY ;;  V ..  R  ..  F.  rili  f? .. 

GRACE  DEARBORN  INC.. 

PGT..  BOX  3060  STATION  A.. 
MISSISSAUGA  ONTARIO.  E!!>A  3TT^ 

N/D  *'Mci  Data  N/A -Hot  AF‘pI:i.  cable  N/!: 


DATE  PREF  ..  /REV ..  1 99^^ ..  06 ..  0 1 
PRINT  DATES  199^.06,.  09 
PHONES  905-279-2222 
FAX::  905-279-0020 
-Not  Establl lit  heel  <-*Less  >-Greater 


A'-tOral  rat  I.DbO  IT-TTral  rat  LD  low  C—oral  LDbO/LD  low  other  aninial 
D-Estiimated  1000  bi  trar>-  2000  F— Other  Rou.t&  Prefix  Ot'eilincj  limit 
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s  Sodium  Nitrite  Solution 
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t:  i'1Ai-.ll..:FAi::lLI!-?t;;:h,  :i: Hr"0!:;.r'|AT' l OW 


‘ ’■  Canada,  Inc 

HB.(yhi::bb  ;.  Ros  f  Office  Box  2200 

1  »■  ee  tsvi  !l.  1  e 
l’l:i.  i:i^i>isBauga  Ontario 
Carjada  L!:>M  2H3 

i-|virpf"irhirv  'r-  r C&l ephone ::  800-387-2122  (Product  Infc 

!  l...i..,F)"Hi...ii'!F  NO.,  !!  61-.;>—..;)''{8-3816  (Transport.  2!4  i-IOtJI-^S  > 

6:l...::'-,:j48-:.j/}1.5  ( Med  i  cal  ,,  24  HOURS  ' 


I:;  I;::i'; 


rmation ) 


3i..Jr'r’i...Ii:::R\/DIST  IHFOI'd-tATION  Ji*:?!-::-:; 


RIBi’TOF 


rnERGENi;;;  Y  T  Ei..Er  t-ioi'iE  l■•l^ , 


’!  .Oi.iF'ont  C:V.nada,,  Inc 
!:  Ciffii.ce  Box  2200 

3 1  r  e  e  s  v  :i  !l.  I  e 
I'ii  S:  is  i  11:  sa.uga  On  tario 
Canada  L5i1  2H3 
Telephones  BOO- •387-2  3. 22 
6;u:"'-3'18-33:i.6  rri'-ani::po?'''t .  24  HGiJRS) 
C‘ J.  „j'-Fc5  o  1.  lltii'd  I  (Sat  j.  2**i  ) 


( F''r(;:i(:h.i  c’l;.  J  t'li'o  rv  ’i;.  ;i.  or' ) 


MATERIAL  SAFE'IY  DATA  »<;)!<:>!-• 
IniF'on  t 

i'!:v  ter:i  al  Sa.f  e-tx  Dctta.  Sheet 


faqe  j. 


CEC00:l.9;l. 


o  d  :i.  I..I  I  !i  i  1  ;i.  -I.,  r  i  t  e  S  o  I  u  t  i  o  n 
RevI  sed  28-~DCT"-1993 


Pr  in  ted  3-  FEB--i994 


CHEM I  CAL  !• ‘RGDLICT/COMF’Al  iv  I  Dr  Hi  I F I  CAT  I GH 
M  a.  t  e  I"  1  a.  1  I  d  e  i  ■.  •!:  ri  -f  ;i  r  a.  t  i  a  n 


C  o  )'■  pi  o  !•  ■  a  'i'.  M  S  D  3  Ni.  i  m  !::i  e  r 

or’friul  a 
CAS  H::'me 
Grade 

■Compatn)''  Idien ti'f ;i. cation 


3  DU002B07 
::  liaNri2  (in  watei' ) 
s  NETROLfS  ACID.,  SOD  I  DM  SALT 
!!  TEild-ll'IIlAL.ji  OXIDIZING  SAL.T  SOL. UTIG!.! 


MA1-II.IF33(:::  r  I...IRi;!;R./DI  ST  R  IBI...iT  (IR 

DuPont  Can etd Inc,, 

P.. C,.  BO.K  2200 

street'svill.e; 

MISSlSSAt.lGA.,  ONTARIO  L5M  2H3 


[■•HONE  hlOMDERS 

P  r oci u  i:;; t  I n -f o r oa  t i  ori  s  --BOO  •387“2 1 2 

T  rari s pof  t  E«ier  g (••■n  c.y 
Med  i ca.l  Emerci(-?n <::>•• 


i:  :l. ••■633 -343 -3616  (24  HOURS) 
s  I-6i3-34B-36;1.6  (24  HOURS) 


COMF  OS I  T  I  ON,.-'  I  NFOFdlAT  I  ON  ON  I|-Ti3i-;EDI  EN  T  S 
Components 

Mctterial 

TECHNICAL  GRADES 
SODIUM  NITRITE 
WATER 


CAS  Number 

7632-00-0 

7732-18-5 


41 

S9 


OXIDIZING  SALT  SOLUTION:! 
SODIUM  NITRITE 
SODIUM  CARBONATE 

SODIUM  NITRATE 

•  • 


7632-00-0  40 

497-19-8  2 

7631-99-4  10 


18  ••••5 


i.'J  A  1  I::  j*-.! 

DSi.ij  REi-‘'ni-‘Ti:;:i>/ INCLUDE 
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l-iAZ  AR  V)S  I  DEirr  I F I  ("AT  I  ON 
Rt j  t  eri  t  :i.  a  1  i-lea  1 1  h  E'f'f  e tin 


Ma rn>*f i.CI.  or  -fatal  if  aiu^rCLLowod:.  Har'nvful  if  inhaled.. 

Ov^erexposure  by  inhalation  or  ingestion  may  cause  reduced 
oxygen  carrying  capacity  of  blood «  Causes  skin  and  eye 
:l  rri  tat  ion  .. 

Ni.lNAN  HEA1..1H  EEEECTS:; 

CEC00191  DLitorri.  Rage 

N  a  t.  e  ’■*’  !i  a  J  a  ■  i'  e  y  1.^  :• .  t  a  •“>  I'*  ee  *1. 

(HAZARDS  T DENT IF 1 CAT ION  -  Continued) 

Human  health  effects  of  overexposure  to  the  product  by  skin 
or  eye  contact  may  incri. ude  skin  i»' citation  with  discomfort 
or  rash;;  or  eye  irritation  with  discomfort^;  tearing.,  or 
blur  r  ing  oi'  visior'i..  Sodirun  ni  t»"'i  te  has  been  in  frequently 
a s so  c  i  a  ted  w i  t  l  i  s  i<i  i  t  sen  i  t  i  a  t  :i  on  i  v  humarii  s  By 
i  n  \"i  a  1  a  i.  i  (ji  j i  r  r  i  t  a  t  i  Cin  of  t  I'le  u  |::»  pe  r  res  p  n.  r  a  to  r’y  f;!  a  *::.s  a  a  e?" 
with  roughing  may  occiu^  B)^-  inhalation  or  ingestion.,  the 
effects  may  include  low  blood  pressure  with  headache  and 
‘fairer  iff g  or*  nonspeci'fic  d is  ccyrrf or  t  stu  b  as  nausea  or’ 
wea  j*/> OSS  ..  C ve r  ex  posu  r  e  may  a  1  so  c ai.i s-e  met  hemoq  1  o b i n em i a 
(red^uced  oxygen  carrying  capacity  of  the  blood)  witti 
y  a  n  os  i  lii  (.  o !}.  u  i  h  d  i.  co  1  o  r  a ’t  i  (:)n  erf  t  he  s  h.:!  ri )  ,,  pc:!Si:i  i  yj  1  y 
j:;» roq  r  es s  i ri g  ’to  d  i  z  i  i n es  s ,,  i ri  c(:>o rd  i n a  t  :i.  on  s  ho r  i  ness  of 
breath.,  increased  pulse  ratOj,  and  loss  of  consciousness,. 

Sodium  rri  trite  can  also  react  with  certain  amines  forming 
on’: poiA r?d  1;.  which  n^ay  cause  cancer’..  m».= ’I’.a’tions or’  o’ther 
toxicity*.  these  conipounds.;  known  as  n:i  trosamines.,  can  be 
forcfec  in  acidic  en vi ronmen ’is  sru::!”?  as  that  found  in  the 
s 'Lc-ma c h S i n  ce  man meci  i  c: ^  t  i ovt s  a n d  c hem i  cal s  con  t a i n  st: 
am i Yt e  g  r  ov.  p i  mu  1  tar’:  ecus  ex  posu  re  i.o  n  i  t  r  i  t es  s  hou  1  d  be 
avoided,. 

(Da r  c i n og en  :i.  c  i  t y  I  n f  o r  ma  t  :l. cc’i 

l-'lon  €<'  o  f'  t  he  corri poi uan  t s  f.) r esen  t  i  r’l  t  h  1  s  ma  t e r  i  a  1  a  t  con  cer’i  t  r  a  t  i  on s 
equal  to  or  greater  thcU'i  0*.  I/.-;  are  listed  by  lARC^  HTR.,  08HA  or  ACOIH 
as  a  carcinogen- 


FIRST  AID  MEASURES 


First  Aid 


INHALATION 

If  inhaled  j,  remove  to  fresh  air-  If  not  breathing  give 
artificial  respiration-  If  breathing  is  difficulty  give 
oxygen-  Call  a  physicictn- 


SKIN  CONTAC! 

In  case  of  con tact. ^  immed i atel v  flush  skin  with  plenty  of 
water  for  at*  least  :l  h  rijinulec  wlCiJc  eoD’-  inci  con taeii-ia  led 
«... .!. «..'  L  i  I  j.  i  •  u  .1  •  t.-cf j.  a  p j'jy s- x  (!. i  arv  n  I'Jai::- I'l  «"! ,{.  c.  I  rj ri rj  Dcrf'di* re  r’(v!''..U::-e  •< 

EYE  CONTACT 

-j. n  (::ase  of  contact,,  :*  vned lately  f.J.iL,jsh  eyes  with  plenty  of 
w  a  *1  e  V  f  o  V  a  t.  1  e  a  t  1 5  r.  t  i  r  *  t  e  s  «  C  -vj.  1 1  a  p  h  y  i  c  i  a  I  'l 


IHOESl ION 

If  swallowed;,  immediately  give  two  glasses  of  water  and 
induce  vomiting..  Call  a  physician..  Never  give  anything 


moi.!  I h  to  ari  uri  cor; c i ous  p%: 


(dCCOO  191 


ImPon  t 

Material  Safety  Data  Shee*^ 
(i-ll\Sl  A.I. D  KIEASOkES  Cop;  tiruied  ) 


Notes  to  Physicians 

Absorption  of  this  product  into  the  body  leads  to  the 
'f '  *::>  p"  f I'j  a  I  :i.  o  ri  o  f  e  *V.  hi  e  rii  o  o  1  o  l:>  i  n  w  I  'l  :t.  c  }■ ; i  n  <:■  1. 1.  -f  •  f  c.  :i.  r » *l 

con cei'i t r  a t i oi'i .,  causes  cyanosis,,  Since  revei^  sio]"!  of 
me t  hefirog  lob irir  to  hemoglohcl.n  oc  cri  spo«  ■  tanecnis ly  af  ter 
termination  of  exposuf  e.,  modera'i.e  deep- ees  of  cyario^ri. <:>  nee(:« 
l<:»  be*  treated  oml. y  by  si.dxp(:;«! ‘t i ve  r^ea^:fx.u"e^i^  su cn  ai*:  bed  rest 
anri  «:?xyge!'»  ir'i  halation ,.  Ihorougl  j  clea«»sing  the  en  t.i,  r  e 
coi'i  la ri! i rra  led  a»"'ea  cvf  tlie  body  incj  ud :i. !k:i  scalps  and  ''laijs  is 
of  i.rlmost  importance..  Cyarai^cobalanyi. n  (Vitamiv'j  B-*12).,  1  mci 
i n  t !*'anius ciei. a r' 1  y ,,  wi.l  1  Si!)ee«d  r’ec''!>ver  y  Iri  t p"av>e''‘io*.*s  fluidi::- 

aruii  ood  Iransf 4.«sic«ns  fn^vy  be  iijdicatecl  xn  y‘e;’y  sevei'e 


cor  1 1- 

a  n\  i  n 

i  «. .  e*  a.  ?■ '  e 
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tmry: 

rl  import 
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amus 

>ciCi.arl  y 

arid 

b  J,  o<: 

.‘(.1  lr’<:<.lfSY 

e  X  poi 

•-J.  r  e 

PIPE  Fli 

3FT1 

ilG  NEASNi 

F 1  aniiTia  }::• 

i  e  f 

'roper  t  i  ei 

Au'i  o. 

d  e  cc 

•mposi  ti  oi 

W  :i.  1 1 

not 

.  burn« 

!;  A  90  C  \914  F)  at  tep*  dry  down 


F  i  r- e  an  d  E  x  p  1  i  c«ri  Ha  z  a  r d  «>  s 

Strong  oxidizer  when  water  is  remov/ed  „  Combustible 
fl-faterials  may  catch  fire  miore  easily  after  being  wet 
w  i  t  h  sod  i  tim  n  i  t  r* i  t e  ari d  d  r i  ed  ..  F-*  r  od u  c  t  i  n  tens  i  f  i  es 
c:ombx».s t ion  of  other  materials,.  Fires  are  difficult  to 
extinguish^  See  "Deconiposi lion"  „ 

Ex tinguishxng  Media 

As  appropriate  for  combustibles  in  are-^a- 
F  i  r  e  i-  i  g  h  t  i  n  g  I  n  s  t  r i.i  c  t  i  on  s 


F 1  ood  w :i,  t  hi  wa  t e  r 


(^.CCIDi;;:NTAl..,  re:l.ease  measures 

SiV?’0ouaf"dii:.  ( ) 

NOTIEs  E.ev:i. e>w  FifR’E  FIGHTING  MEASURES  and  HA!NIM..,IHG  ( E'ERSGNN)::!!... ) 
sec.  '  ■  f.iMs  bcrfcit'e  Kiroceed i no  with  clean-uD,,  Use  appr  opr ia te 
PERSONA!..  FROTECTIVE  EGUIRMEMT  during  clean-up., 
f. OO'Ry  1  TuF'ont.  F* 

Na. te^'ia.i.  5:>.a'1f’e*'i*g'  i)ai‘.a  Sheet 

(A(::C  I  DENTAL.  RELEASE  NEAS1..IRES  -  Continued) 

C  ("  ii.  Ci  0!*’?  ’V.  .1.  I'Vt'/  .1.  0  ;V*.1:r-0'  I*  10' "M: >1.1 

!•*  .!.  ush  ii:  D :?.  »  .}  ai-‘0a  w;i.  1  h  p.ie)>i:.y  of  ^oatei*  ..  Comply  w:i.  ih 
S ta  to  j,  an c  !1. oca  1  roa i.i !l  a  t i on c  ort  repo?-  t i rici  .  r  e'l eac oib  1' I'te 

Su per  fi-My:!  reportable  d ii-i  charge  -for  sodiuo  n  1  tr:i.  te  :i.s 
100  1  bi:: . 


HAHr'l...  !i  l-iG  AND  BT'DiVAGE 

f  lai  rd  .1.  ing  { »  'er':;>ori!V(v-I ) 


Do  rw:>t 
o  t  her 
s  k.i!’i .. 

•y  r  cio  d 


«.ai-.e  :i.  rrv.e r  n a .}.  .j. y  M  Keep  ’frony  ciory  tac  t  w::,  th  clothiryq  and 

combustible  niateria!!  s..  Avoid  contact  with  eyes  and 
Hvo:i. n  breat !"i ;}.?"•  g  vapors  or  mis. t..  Ava:>:}. d  breathing  d*.»st 

ried-down  prodt-ict..  Wash  tnorouqhly  a*fter  nanolinq.. 


Storaqe 


Do  not  store  with  acids «  ammonium  salts^  cyan  ides  j,  amines  or 
r  e  d  u  c  i  ry  q  a  g  e  ry  t  t,  ■  * 


FXPD$:>lir'.:E  CDHiR0!..8/d-i::.R9n).-Ai...  PROTECTIGI'! 

E nq ineer ino  Contr-o'is 

Good  general  ven  t  i  lat  l.ion  should  be  provided  to  miinimi/:e 
con  tact  wi  t  ly  vapors ,,  or-  dt»s  t  from  d  r ed*-dowrj  pf^*oquc  t .. 

P  r  svon  a  I  P  r ‘o  x  e  c  t  i  l:b:| ». » i  r.y  meri  t. 


E/e/Face  s  Coverall  chemical  splash  goggles« 

Pro'lectiv'e  05 loves  s  F^’ubber  gloves#, 


If  product  is  allowed  to  dry  and  dusty  conditions  exists  use 
NIOSH/l'ISHA  approved  respci.  rcitory  protection « 

Ex posure  Guidel ines 

A  |:>  p  1  i  c  <Ti  b  1  e  P.  x  cj  s^  u  r  e  L  i  nt  i  t  s 


SOD I UN  NITRITE 
F’EL  (OSHA) 


Non e  Es  t a  b 1 i s  hed 
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1  () <>  UJ  r ^  I'e  c:  V-i vt  :i  c  a  1  a r*!  cj  D x  :t  cl  ;i.  i  r* q  a 

ScFluticn 

Odo r Ibss 

Clear  liquid 


T  e  <::  I  ii  r  i  :l  <::  a  1  :  ( J  x  :i.  d  :i.  ^  :i.  n  ci  $:>  a  1  i. ! 

1  So  1  i.  1  er'j  ! 


!  Color  ! 

F'ale  Yellow 

Straw  Colored 

!  Be  1 1  :i.nc}  Ft....  /’60  fnmHq  ! 

lib  deg  C 
(239  deg  F) 

114.5  deg  C 
(238  deq  F) 

!  Fi’ee:?: ino  Point  ! 

i  » 

- ;!  deg  C 
(30  deg  F) 

'’"10--20  deg  C 
(bO*-6B  deg  F) 

!  S  j::«  e  c  1  f  1  c  G  r  a  v  1 1  y  ! 

It. 32  c'tt  16  deg  C 
(60  deg  F) 

'•'1.4/16  deg  C 
(34/60  deg  F.) 

!  V a  po  r  P  n  e s  s  ia  n  e  a  t  ! 

!  2b  deq  C  1 

!  38  deg  C  ! 

17  mmHg 

35  mmHg  .  - 

'•'50  mmHg 
'~90  mmHg 

!  Va  po  r  Den  s  :i.  ty  ( A  i  r- 1 )  ! 

Less  than  1 

Less  than  1 

*  pH  Information  ! 

8.9 

9 

!  Eva  po  r a  t i on  Ra  te  ! 

Greater  than  1 

Greater  than  : 

C h (”•>■!'!  It.  cia.  1  t a  b :i.  1  i  tv 

Unstable  with  neat  carter  dry  down- 
D  e  c:  c;.  m  p  o  i  t  :i.  o  n 

Decomposes  with  heat,, 

Decomposi.  tioV‘  temperature  Is  490  dec  C  (Vi4  den  F>  a*fter 
dr  yd  own  to  pi^oduce  oxyoeri  and  toxic;  f.  :i.  tr  ooen  oases, 

Polyn>er  :i.  za  tion 

Polymer  i  zatii.on  w:i.  11  ncjt  occur.. 

Other  Hazar'ds 

J.  I  c o m  }::i  a  1 1  ii::  ;i.  1 1 1  y  1  ri  c: ( j m  p a  t.  ;i.  b  1  e  w  :i.  t  h  a  c  :i.  o  s a  iiun c:.!r'i  i  u m  s a  ].  t  Mi- 

am i n es  a c  t. i  va  ted  ca r  !;>or; c:.y ari  :i  a es  a f  j d 
reduciinc  agen ts„  Hay  react  with 
secondary  or  tertiary  arMi. nes  to  *f<jrr'i 
f  *i  1 1.  r  O'l  am  :i  rii  es  <  Ce r’ t a  i  j  "!  ti  :i.  t  r  os  a m  i  n  e^:;  a  r  e 
c:  a  n  c  e  r  s  u  s  p)  e  c:  t  a  q  e  n  t  i:o.  )  ,. 

TOX 1 CGLOG 1  CAL  I MFORriAT  1  OH 

o  J.  }*■'  "f  o  fjj  a  i  o  T’l  A  v  a  li.  J.  a  b*  J.  e 

LCOLuGIUA!...  INFGRi'iATIGN 
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Ac|  i.».  a  t  i  c:  1  Cf  :x  ;i  i  t  y 

96-hour  LCbO^  minnows r  >100  mq/L 

DISPOSAL  GDNSIDERAl IONS 
Waste  Disp^osi^l 

Comply  with  Federal,  State,  and  local  regulations.  If 
approved,  flush  to  waste  treatment  system. 


CEC00191 


DuPon  t 

Material  Safety  Data  Sheet 


F'acie 


7 


TRAHSPOiVr  A1' :i.  □!  •!  I Hi’'rjR|v| 


iDM 


S  i' 1 {"  r>  i  n  o  1 1"{  'f '  o  r*  a  •  a  t  :i.  r i 

DOT 

i"*  r o  j:**e !’"  5:> l"i  i  p |::=  i.  ri  g  f-i a ♦  n e- 

Ji  Hazardous 

arc!  Claao 

::  QRP-E 

No.,  (UN/NA) 

j:  NA  Mo:i  91 

DOT  Label (s) 

j;  Hone 

S pe <:: i a  1  I n  to }  ■  n  - a  1 1  or j 

tilot  regul 

less  than 

DOT  Placard 

V,  i'loi'ie 

DOT/ I no 

Shi  Ejpirio  Nao  a 

;  Mot  requxa 

Harvard  Clasc 

V.  Hot  regalia 

Repor table  Quan t i ty 

i;  100  lb 

Shi pping  Con tainere 

T/Cn  l/iS,  sample  bott 

1  es 

i;>  1*1  i  p p  i  n Q  .1  r-i  t o r m a  *1.  :i  on  . 

L '  a  r  ?  a  d  a 

IDG 

Propel  *  Shi  pp::.nq  Maine 

OXIDIZING  : 

(SGDIUH  MI 

CARDOHATE ) 

PIN  Ho., 

;;  1  fh|  1  4-79 

TDG  Class 

b ..  1 ( 9  „  2  ) 

1  D(lv  r'a ki n g  G ran. 

1 1 

REGlJi...ATOpv  INFORtlATlOK 

U  9  ..  1"  ed  e  r  a  1  Res  v.  1  a  *!;.  i  on  m 

T  S  C  A  .!!  n  v  e  r?  x  o  i-  •  y  t  ^  t, ; . .  <i;  ;;  R  e  p  :::•  r  ‘v.  e  d  / 1  r*!  1  u  d  e  cl 


l.'an  ad  ia»r‘i 

Reg  u  la  ti  on?:: 

CLASS 

C  0  X  i  d  :i.  7.  i  r » g 

CLASS 

D  Div/xsiori 

CLASS 

D  Division  : 

Irr i tan t « 

CEC0019;l, 

DuPon  t 

Ma  t e r  x  a 1  Safe ty  Da t a . S hee  t 


BKii.n  or  Eye 


"‘age 


OTHER  IHFORHATXON 


Ad d  i  t  i on  a  1  In  f  o rma  t  i  on 


!  ii.  1 1  i  i.  J.  J. ;i  f  ;j.  X  I  CJ!"!  S  i! 

A  c.*  i.  t.»v-  I  'i  (:;•<;=  !i  i  m 
Chr  ciij-i  i  r  |••{e:^:j.  i  l  i 

I- i  r  e  Ha^-ard 
Reart:i.  a:i.  I  v 

I ' 

}.  Y)  -TO  riVx^i  X.  1  OYi  ,,  i::  ee  Oi  ?  ^  4;.  tJ  ^  ^  |.^|  .;  , 


r-’Cij''  ‘f ti  I”  X  he !  ■ 


fe  s 

■’■!=:;)  ■ 
I'iD 


The  data 
s  pec  :i.  f  i  r 
comb  :i.  nat: 


:i.r  thic  Material  Sa 
i :■■*  t i  i  a  J.  d e ii:  i.  c* ri  a  ted 
or;  with  any  trier'  fiv 


ety  Data  Sheet  re  la  •tee¬ 
ner  ein  and  does  not  re 
■v.er:i.aj.  or  in  any  pro^:::^; 


i"'-:es  |::>on  ni  ;t.  b  .i.  j.  j.  !■.>■•  -fo  1  ■ 
Add  r 

?  £->1  c? phone 


Ci-!EM):CAl..S  «•:  PIGhlEHTS> 
M  :i.  £:;s  X  SS  AUG  A ,,  ONT  AR 1 0 
A  ;l.  6-82.1.-3300 


'4  Xnc; ;i. cate:!.- 


i.*  no i'l  i'.e'"'  ^ri'O [*'  'i'  !i.  oi  l  v. 


End  a-f  MS.I>S 


or*} !l  y  to  the 
f. a'i.e  to  use  in 


:=!<  >{•■  >{••• 


I 

t 

I 

I 

I 


)k 


Car-jad  Ian  Cen  tre  i'or  Occu  pa  t  :io 


v.<‘ 


5|'.  >1'  .4'- 


W  -M  t  ^ 

;vC 

W- 

a  a.  .•. '1. !";  arid  ?;>a.  f  ^a't/ 

>«;>«  4; 


w.m  i:  DENT  IF  I 

M3PS  RECDRV)  MlJhB!:::i-: 

::  /..:K;Vbb 

FROV>UCT  HAIIE(B) 

s  SODIUM  SULFATE 

F  F.UIM  u;:  r  TDIFMTIFICATXO 

H  n  J.:T.,  BAKER  ImBD 

CAS  MO„;j  7’7E/- 

product  CODES;! 

i)Af  E  OE  USDS 

.  -1994...  Q3...  AC 

rlAHLlFACTl.)R;";R  INFD  dviH  .  TDH 


I 

I 

I 

I 

I 

I 

i 


I 

I 

I 

a 

I 

I 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


A-::  ! ;  JR!;- R 
Ai>PFvl‘:!83 


■nE\:GEH-::Y  Tlii 


::Ri-inNi:.  mo.. 


J  T  BAKGR  INC 
222  RED  BCHDOi...  L.AHE 
RI-II  I PSBURG  HEN  JERSf:  Y 
U..  S..  A..  08865 


908-e59-2:L5;i. 

B00--42^-9300 

B0O--424-B802 


( 2-^  ••i  'lOURB 
( Ci  -IErlYREr: 
(NATIONAL 


) 


) 


RE 


SPGHSE 


CENTER ) 


?!<:>(<”<  H A7  ER  I AL  BARE  I Y  DA  T  A 


BAKER  INC.,  222  RED 
K!  A  T'  E  R  I  A  L.'  S 
24-‘HGiJR  EHER(:vEN(::Y 
K  (800)  A24*-9300  . 


SCHOOL  LANE,,  RHILI...IPSBORG HJ  0896 
A  l“‘  E  1  Y  D  A  T  A  S  h\  E  E  T 

TEL.EPHONE  .  (908)  859--2:!. 51 

NATIONAL  RESPONSE  CENTER  (BOO)  ^2 


*  K  ‘  1 8  NO  5  SOD  I  im  SUL.F  A’T  E 

E  I"  F  E  C  T  ]!  E  ;i  O  3/09/94 


ISSUEDs 


T.. BAKER  INC 


RED  school,  lane.,  ^•■'H:^LLIPSA■^URG ..  NJ  08865 


1 01'} 


r  r^ODoc !'  I  DENT  1  r  i  c  a*t  i  dI'I 
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‘•"ORNULAii 
fNIRNULA  Ui'T  ..  ii 
CAS  HD..  11 

j'lIOSH/RTECS  NO.,  n 
PRODUC  I  \JSEi; 

-  ?\uDi..!C‘:  Ci.}:<)ESij 


SOD  I  ON  90L.FATE 

S‘JLFURIC  ACIDm  DISODILILI  BALl  ii 
I NORG  Ah!  I C  SOD  I  UN  C  Olli- TO JNDS 
T'lrAL‘!S‘Lj*"! 

142-04 

7757-82-'6  •  • 

WE1650(.>00 

LABORATOFvY  REAGENI’ 

38?;<7 . 3902  50 59 . 337 5 ..  3?:^9 1 . 3898 
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Nb  LIbi::.  A -.^.,.1  ,i. D  (..'.Lirl  I  Ai;  1  W1  lCi-|  E^YE‘3,.  Ci...O'T H T Ni-i WAS!-!  AFTER 
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SEcrnow  I’-.;  fire  and  explosion  HA.:rARD  da'ta 


;"'L.ASi"t  FOINT  (C1...0SED  CUP)!!  N/A 
AUTOIGi'ilT  IDN  'Ui'l'ir  ERAlUREn  M/A 
r'I...Ar'lFiAHi...E  L.  LNI'i  Si!  UFFER  -  M/A 

"n:RE:  extinquishing  media 

USE  E:Xi  IMGUISi-ilHG  MEDIA  APPROPRI A'lE  FOR  SLipFUUMDIHG  FIRE. 
Si-ECIAi...  !•■  IRE--FIGHTIMG  PROCEDURES 


LOWER  -  1-! 


FFUIEF  I GH I ■  EPS  Si-iOUL.D  WEAR  F'RGPER  FRO  i'ECTIVE  I.OUIF'SIEM'I  AMD  SELF-CONTAINED 
DREArHING  AF'PARA  1  US  WITH  FUL.I...  FACEPIECE  OPERATED  IN  POSITIVE  PRiESSURE 
MODE,. 
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SECTION  IV  -  fire:  and  EXPLOEjION  hazard  Data  (continued) 


TNI.ISUA!'...  RIRF'  X:  '"LXF'L.OSION  '•■lAiZARDS 

. HONE  iDiNTIFIEDT . . 

TOXIC  GASES  PRODUCED 
. SULFUR "dioxide . 

EXPLOSION  DAI  A  -SEi'IBITIVITY  TO  MECHANICAL  IMPACT' 

. "Noi’iriDEW 

EXPLOSION  DATA-SEMSITIVITY  TO  STAiTIC  DISCHARGE 

^  s 

iT6NE“'lDi'NT’rFliB~  ’ 

SECTION  V  -  HEALTH  HAZARD  DATA 
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CAPCIHGGEiSlCivy 
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SECri:OTi  V .  health  hazard  data  (continued) 

SKIN  ABSORPTION::  NONE  IDENTIFIED 

I NGEST I  ON  s  G  ASTRO  I  N'TEST  I N  AL  I RR I  TAT  I  ON 

*  ^ 

CHRONIC  EFFECTS s  NONE  IDENTIFIED 
TARGET  ORGANS 

RESpSiRATORY  SYSTENh  LUNGS 


SODIUil  SUL, .FATE 


RAGES  •' 
ISSi.SED:!  04./ 02/9': 


.i.  (..Hi...  i  .!. I...i I 'i  -j  ILi  '.'Ai..  I...  Y  /"i^vl.^iAAvAi'i  [H!3i)  BY  li;, XF  C.'SURI:!! 

HOME  JBEHT  IFIEB . . . . . . . 

R0‘JT'E:S  t)!-'  EHTR'Y 

iNHi-iLAT:i:i;:;ii  !,.  ;i:wi3EST:i:i.::iN..  3;<.i;H  coHi  Acrr  „  eye  cowTAcrr 
EHERCiEHCY  AND  FYi’-ST  AID  PROOEDl,.!RE(;; 


IHGESl'IONii  IF  SWALLOUIED  AMD  THE  PERSON  IS  CONSCIOUS,  INNEDIATELY  (3IVE 
LARGE  AMOUNTS  OF  WATER..  GET  MEDICAL  ATTEiiTIOH., 

INi-ifYLATION;;  IF  A  F'ERSCiN  BREATHES  IN  LArT;GE  AMO(.INTS„  !'!..:!V’E  THE  EXF'OSKLD 
F'ERSON  IV  FRR:SH  AIR.. 

SKIN  CONTACT::  IN  CASE  OF  C:Oi-i TACT  .,  ITHTEDI AT EI...Y  WASH  SKIN  WITH  .EWT’Y  OF 
SOAP  AND  WATER  FOR  AT  LEAST  3.5  MINUTES. 

EYE  CONTACT:!  IN  CASE  OF  EYE  COWTACT.,  IMMEDIATELY  FLUSH  WITH  !•  L.EHTY’  OF 
v.'f'Y  I  i;:.R  For  ATT  LEAS  f  3.5  MIlTUfE.S.. 

SARA/TITLE  III  HAZARD  CATEGORIES  AND  LISTS 


SCl.iTE::  YES  CilF?ON;!:r::  •;  fES  FLAMMABILITY::  N:.:)  PRESSURE^  NO  REACTIVITY:: 

IXTREME1..Y  :-!AZARDOUS  (TUBSTANCT: :;  NO 
.TERCL.A  HAZARDOUS  SUBSTANCE:::  NO 

lYiRA  313  lOXlC  CHEMICALS:;  YES  CONTAINS  SODIUM  SULFYTTE 

'  (3eni:::ri(.;  c!...asss  generic  (:t...ass  removed  from  cfiys 

TS(::A  INVENTORY::  YES 
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SECTION  VI  -  REACTIVITY  DATA 


STABILITY ::  STAiBLE 


CONDITIONS  TO  AVOIDS  MOISTURE 


HAZARDOUS  POLYMERIZATIONS  WILL  NOT  OCCUR 
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DECOMPOSITION  PRODUCTS s  OXIDES  OP  SULFUR 
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(TSAL  PROCT-DURE 

DISPOSE  w:i:  ri  i  AU...  APPL.I(TABL.E  FEDEr-^^iL  J. 

EWVIRONI'IENT  AL  REGUL.  AT  IONS , 


UP  AML'  REHOVE.. 


ST  ATE ,,  AND  I...OCAi. 


INI -US  fRIAL  PROTECTI'v 


ECa.IIPiTE 


DENT  ILATION:: 


l..fSE  AI’EGUATE:  GENEF;:A!...  or  LOiCAI...  EXFIAUS  f  VEiH  !  Ii..  AT10N  TO 
KEEP  '•H.-lNE  Ol^i;  I>UST'  L.EVELS  AS  I...OW  AS  POSSIBLE::.. 


VESPIRATOR  V  PF;OT ECT  :i  Oi-l s 


NCiNE  f: 
i:;:xiST .. 
APF’ROs-' 


;;;:quir 

IF 

i'PI  AT"  E. 


ED  WHERE  ADEQUATE  v'ENl  ILAT 
AIRBORNE  fS(::iNi;::EN  rRATION  IS 
RESPiFRAFOR  OR  DUST  I'lASK.. 


ii  ON  t ONDiETIONS 
HIOiFL,  USE  AN 


EYE/SXIN  FU:EOTEC:T'Ii:)iT:; 


"ELT  7  GOCi!:';, 


RUBBER  GL.DVE 


ArcE 


RE  cor 


^•'IDED, 


ICiN 


STf  .RAGE 


AND  HANDLI  NG  PRECAUTTEONS 


:;jAi“'--T-"DAi  "i" AY‘  $:>T(::!iTY:-.i;.Ti:;;  F:iFUT!T05i:::  (  c-jEG'-iefusi...  stt::!R'AG'E:  ) 

STORAGE  RF;:Qu:i:Ri;::NEi'iT!:; 


KEEP'  ('..-iJr-iT  iS :!!  NFGY  TiE  Gi-iT'i...  Y' 
AREA..  KEEP  FRGU  COiTfriCT 
INCO!'il'''ATIBI...E  HAT  ERI A  .LiL, 


SED..  SUirABi...E  FOR  ANY  GENERAL  CHENirCFi!...  STORAGE 
IH  OX:i:DIZING.  MATERIAL.S,.  ISOLATE  RFR'K 
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Material  Safety  Data  Sheets  Collection: 

Sheet  No*  294 
Sodium  Sulfide 

Issued:  4/90 


Section  l^^Mateml  ldennncatioii  -j::'  i 


Sodium  SulGde  Description:  Best  prepared  hx)m  the  elements  in  liquid  ammonia.  Also  obtained  by  dehydrating  sodium 
sulfide  nonahydrate.  Used  in  manufacturing  rubber  and  sulfur  dyes;  in  metal  refining,  cotton  printing,  dehairing  hides, 
wool  pulling,  engraving,  ore  floution,  paper-pulping  process,  and  desulfurizing  viscose  rayon;  as  a  photographic  reagent,  a 
chemical  intermediate,  and  a  laboratory  reagent. 

Other  Dedgnations:  CAS  No.  1313-82-2;  Na^S;  sodium  monosulGde;  sodium  sulfiiret;  sodium  sulphide. 

Manufacturer:  Contact  your  supplier  or  distributor.  Consult  the  latest  Chemicalweek  Buyers*  GuidP’^'^  for  a  suppliers  list. 


Si^dioii  ^ilngredimts  and  Occupational  Exposiui^  Limits 


Sodium  sulfide,  ca  100% 

OSHAPEL 

None  established 


ACGIHTLV,  1989-90 

None  established 


N10SHR£L,1987 

None  established 


Toxicity  Data* 

None  listed 


•Monitor  NIOSH,  RTECS  (WE1905000),  for  future  toxicity  data 


Section  3/'Ph^cid  Data 


Melting  Point:  2156  ’F/1 180  'C 
Molecular  Weight:  78.04  g/mol 

Appearance  and  Odor:  Yellow-pink  or  white,  deliquescent  crystals. 


SpedGc  Gravity  (H^O  =  1  at  39  T/4  X):  1.856  at  57  T/14  X 
Water  Solubility:  Soluble 


SMtkm4. 


Fladi  Pdnt:  None  reported _ |  Autoignition  Temperature:  None  reported  |  LEL;  None  reported  |  UEL:  None  rep<Hted 


Extinguiriiing  Media:  Use  dry  chemical,  CO^,  Halon,  water  spray,  or  standard  foam  to  Gght  Gres  involving  sodium  sulfide. 

Unusual  Fire  or  Explosion  Hazards:  Sodium  sulfide  is  a  moderately  flammable  solid  when  exposed  to  heat  or  flame.  It  can  explode  with  rapic 
heating  or  percussion.  When  it  contacts  acids,  this  material  yields  flammable  hydrogen  sulfide.  When  burned,  it  yields  sulfur  dioxide.  Finely 
divided  sodium  sulfide  forms  explosive  mixtures  in  air. 

Special  Fire-fighting  Procedures:  Since  fire  may  produce  toxic  fumes,  wear  a  self-contained  breathing  iq^aratus  (SCBA)  with  a  full  facepiece 
operated  in  the  pressure-demand  or  positive-pressure  mode.  Be  aware  of  runoff  from  fire  control  methods.  Do  not  release  to  sewen  or  waterway 


StahOitj/PolynMrization:  Although  Stable  at  room  temperature  in  closed  containers  under  nonnal  Storage  and  handling  conditiofis,  sodium 

sulfide  is  unstable  aixf  can  explode  with  r^rid  heating  or  percussion.  This  material  is  extremely  hygroscopic  (absorbs  mdsture  from  the  air)  and 
discolors  upon  exposure  to  the  air.  Hazardous  polymerization  cannot  occur. 

Chemical  Incon^iatibilities:  This  material  reacts  violently  with  water,  carbon,  diazonium  salts,  o-nitroaniline  diazonium  salt,  nji-dichlorometl 
ylamine,  acids,  and  oxidizing  materials. 

Conditions  to  Avoid:  Avoid  contact  with  heat  or  any  ignition  source. 

Hazardous  Pkoducts  of  Decomposition:  Thermal  oxidative  decomposition  of  sodium  sulfide  can  produce  toxic  fumes  of  sulfur  oxides  (SO  )  ai 
sodium  oxide  (Na^O).  * 


Copyti^  0 1990  Cteirim  hAUsUnf  CoqKxstioit. 

Aay  oottiiiefcial  vte  or  reproduetkm  whhout  the  piibliilKf*k  pemteion  is  praUMi^^ 


No.  294  Sodium  Sulfide  4/90 


S^<M(^¥EtealUi'''Hazard'^Data  ■  . -.'ss;-'-' 


Cardnogenlcity:  Neither  the  NTP,  lARC,  nor  OSHA  lists  sodium  sulfide  as  a  carcinogen. 

Summary  of  Risks:  Sodium  sulfide  is  a  strong  irritant  to  skin  and  tissue.  It  yields  toxic  sulfur  dioxide  when  burning  and  toxic  hydrogen  sulfide 
on  contact  with  acids.  High  concentrations  (500  to  1000  ppm)  of  hydrogen  sulfide  {MSDS  Collection,  No.  52)  can  cause  systemic  poisoning 
symptomized  by  respiratory  paralysis  and  unconsciousness,  followed  by  death.  Sulfur  dioxide  {MSDS  Collection,  No.  50)  affects  the  respiratory 
tract,  causing  bronchial  irritation,  difficulty  in  breathing,  pulmonary  edema,  and  at  high  levels,  possible  respiratory  paralysis.  Short-term  expo¬ 
sures  above  400  to  5(X)  ppm  are  immediately  life  threatening. 

Medical  Conditions  Ag^vated  by  Long-Term  Exposure:  None  reported. 

Target  Orpins:  Skin,  eyes,  respiratory  tract. 

Primary  Entry  Routes:  Inhalation,  sldn  or  tissue  contact. 

Acnte  J^ects:  Direct  contact  with  sodium  sulfide  irritates  the  skin  and  other  tissue.  Eye  contact  may  cause  painful  conjunctivitis,  colored  halo 
effects  on  vision,  and  lid  spasm. 

Chronic  Effects:  None  reported. 

FIRST  AID 

Eyes:  Flush  immediately,  including  under  the  eyelids,  gently  but  thoroughly  with  flooding  amounts  of  running  water  for  at  least  15  min. 

Sldn:  Remove  contaminated  clothing.  After  rinsing  affected  skin  with  flooding  amounts  of  water,  wash  it  with  soap  and  water. 

Inhalation:  Remove  exposed  person  to  fresh  air  and  support  breathing  as  needed. 

Ingestion:  Never  give  anything  by  mouth  to  an  unconscious  or  convulsing  person.  If  ingested,  have  a  conscious  person  drink  1  to  2  glasses  of 
water,  then  induce  repeated  vomiting  until  vomit  is  clear. 

After  first  aid,  get  appropriate  in-plant,  paramedic,  or  community  medical  support 

Phyridan's  Note:  Eye  exposure  may  result  in  fiindoscopic  and  retinal  changes  that  usually  resolve  within  72  hr.  All  eye  exposures  should  have 
baseline  and  follow-up  fundoscopic  evaluation.  If  exposure  is  significant,  nitrate-induced  methemoglobinemia  has  been  advocated  as  treatment  on 
the  basis  that  methemoglobin  bind  the  toxic  hydrosulfide  anion,  forming  sulfmethemoglobin.  Inhaling  amyl  nitrate  or  intravenous  sodium  nitrite 
is  recommended.  Do  not  use  thiosulfate. 


Section?,  SpU],Leaki land DiqK>salI^^ 


Spill/Leak:  Notify  safety  personnel  and  immediately  remove  all  heat  and  ignition  sources.  Cleanup  crew  should  protect  against  vapor  inhalation 
and  direct  skin  or  eye  contact.  Do  not  handle  with  bare  hands!  Using  nonsparking  tools,  scoop  spilled  material  into  appropriate  disposal  contain¬ 
ers.  Follow  applicable  OSHA  regulations  (29  CFR  1 9 1 0. 1 20). 

Disposal:  Contact  your  supplier  or  a  licensed  contractor  for  detailed  recommendations.  Follow  applicable  Federal,  state,  and  local  regulations. 
EPA  Designations 

RCRA  Hazardous  Waste  (40  CFR  261 .33):  Not  listed 
CERCLA  Hazardous  Substance  (40  CFR  302.4):  Not  listed 
SARA  Extremely  Hazardous  Substance  (40  CFR  355);  Not  listed 
SARA  Toxic  Chemical  (40  CFR  372.65):  Not  listed 
OSHA  Designations 

Air  Contaminant  (29  CFR  1910.  KXX),  Subpart  Z):  Not  listed 


Secapn.8.vSpe^ Proteddon Data  - 


Goggles:  Wear  protective  eyeglasses  or  chemical  safety  goggles,  per  OSHA  eye-  and  face-protection  regulations  (29  CFR  1910. 133). 
Respirator:  Follow  OSHA  respirator  regulations  (29  CFR  1910.134)  and,  if  necessary,  wear  a  NIOSH-approved  respirator.  For  emergency  or 
nonroutine  operations  (cleaning  spills,  reactor  vessels,  or  storage  tanks),  wear  an  SCBA. 

Warning:  Air-purifying  respirators  do  not  protect  workers  in  oxygen-deficient  atmospheres. 

Other:  Wear  impervious  gloves,  boots,  aprons,  and  gauntlets  to  prevent  skin  contact. 

Ventilation:  Provide  general  and  local  explosion-proof  ventilation  systems  to  control  airborne  concentrations.  Local  exhaust  ventilation  is 
preferred  since  it  prevents  contaminant  dispersion  into  the  work  area  by  controlling  it  at  its  aource.^'”^ 

Safety  Stations:  Make  available  in  the  work  area  emergency  eyewash  stations,  safety/quick-drench  showers,  and  washing  facilities. 
Contaminated  Equipment:  Never  wear  contact  lenses  in  the  woric  area:  soft  lenses  may  absorb,  and  all  lenses  concentrate,  irritants.  Remove  this 
material  from  your  shoes  and  equipment  Launder  contaminated  clothing  before  wearing. 

Comments:  Never  eat,  drink,  or  smoke  in  work  areas.  Practice  good  personal  hygiene  after  using  this  material,  especially  before  eating,  drinking, 
smoking,  using  the  toilet,  or  applying  cosmetics. 


Stonce  Rcqoiraneiits:  Store  in  tisiitly  closed  containers  in  a  cool,  dry  area  away  from  all  possiUe  ignition  touiees  and  inenmpatihjtfflf; 
(Sec.  S),  especially  liquid  acids.  Protect  containers  against  physical  damage.  Store  in  g}ass  bottles,  cans,  and  tfed  drums. 

Englnceriiig  Controls:  Avoid  direct  contact  with  skin  and  tissue.  Do  not  handle  widi  bate  hands!  Practioe  good  personal  hygiene.  Do  not 
expose  sodium  sulfide  to  any  heat  or  ignition  sources.  Do  not  allow  sodium  sulfide  to  contact  adds  since  their  leactioo  evolves  toxic  hydrogen 
sulfide.  ,  ' 

Ikansportation  Data  (49  CFR  172.101,  .Ittt) 

DOT  Shipping  Name:  Sodium  sulfide,  anhydrous,  or  Sodium  IMO  Shipping  bbme:  Sodium  sulphide,  anhydrous,  or  Sodium 
sulfide  with  less  than  30%  water  of  crystallization  sulirfude  with  less  dian  30%  water  of  crystaDization 

DOT  Hazard  Class:  FlammaUe  solid  IMO  Hazard  Class:  4.2 

lDNo.:UN138S  IMO  Labd:  SpontaiKousIy  combustible 

DOT  Label:  Flammable  solid  IMDG  Packaging  Group:  II 

DOT  Packaging  Requirements:  173.207  IDNo.:llN1385 

DOT  Parkaging  Eze^ons:  173.153 


MSDS  CMlectioa  References:  7, 73, 84, 85, 103, 123, 124, 126, 127, 136 

Prepared  by:  MJ  Allison,  BS;  Industrial  Hygiene  Review:  DJ  Wilscm,  CM;  Medical  Review;  Ml  Hardies,  MD  to 
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NT I FI CAT ION 

i*  •  c<  ‘v.  e  n  X  i  F:  e  a  t  i' i  i:"  'f  'f  e  c  t 


VEMODR  HE Amn  DATA 

CAl.lTIDN:;  Contact  wi. th  ac:M:hi>  releases  j. r r  1  tayinq  and 
poten tlal  ly  ‘fatal  sulfiir  diox  ide  qas,= 

INHALATION 

InUa;i  at  ion  o*f  product  dust  or  mist  may  i»"*ritate  respiratory 
tract..  Contact  with  acids  liberates  irritating  and 
poten tn.a:i  ly  fatal  sulfur  dioxide  gasn  hay  cause  severe 
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( HAZARDS  IDENTIFICATION  Con t inued ) 

t 

asthffiatic  reBponse  in  Be-nsitized  individuals. 

sk:i.n  coiirACT- 

Past  or  mist  may  cause?  skin  irritation  -from  prolong6?d 
contact.  Solutions  will  irritate. 


i:::ye  cDirrAci' 


Or*  m:i.  st  :ir  rotate  or  burn  eyei:- .  bolu  t  iori  s  I ‘L 

:i.  r' r' :i. 'ta'he  or  biir'n.. 

IHBESTIuN 

Inqei!i.tion  rnav  irri  tate  gastroin  testinal  tract  by  the 
!i.  :i  Deration  of  si.- !i  f  urot»o  acid,.  Estimated  to  be  tuDor-jrri^r".-/ 

Xox±c.  !lay  cause  severe  allergic  reaction  ;i.n  some 
asthmatics  and  sulfite  sensitive  individuail  s..  Large  coses 
may  cause  violent  colic  and  diarrhea,,  circulatory 
disturbances.,  cen  tral  nervous  system  dep^^ession  and  oven 
d ea  t  h  r,  1  n g es  t  i on  may  :i. r’i  c  1  ud e  an  as  t  hfna  1 1  c  -  es pen  se  i  r 

i n g  e ted  (w  :i n v  t e  q uai  *  t  i  t  i  es  (  1 0- 1 00  mq  )  by  i-i  e»  r  a:  :•  t ;?  i  ed 
i  r ;  d  ;i  v  :i.  d  u  a  ,i.  s  I::.  s  v  .i.  in  a  t  e  d  f  a  t  a  1  ci  o  e  i  1  •.>  q  rn 

r:DHDi'n:obis  aggravatex)  by  expogure 

Some  individuals  are  said  to  be  dangerously  sensitive  to 
m;:  nute  amounts  of  sulf  i  tes  in  foods..  Symptoms  may  ±nc'}  ude 
br  oncho  cori s t  r  i  ct ion  ..  shock,,  gast roin  testinal  d i-^- tu*-  ban  ces 
a f*>  q  i  o  ed  e m a  ,,  f  !i  v.  s  h  i  n  g  a n  d  t  i  g  1  i  n  g  sen  s a  t.  i o 1 1 ..  C  i  r  c; 1  t <: - 1 *  > 
rl  IS  turban  ces  and  <::entral  nervous  system  n'-M3;  conditions  may 
a  1  o  l:>e  q g  f^  a ya  ted  by  e x  posu  r  e .. 

AitKrlAI.  I  A 

G I-  a  1  A!...a>  ( f^  a  ij  b :i  t )  ii  2S2 5  mg  /  !-..g 

uU  PORT  HEAi..;iH  DATA 
SQuIUR  SOLE  H  E 
l-IE  A! .  Tr\  vu  i2  ARI‘  1 MFORR AT  1 01  ^  s 

S'-dium  su.I.f  i  te  .is  a  sIcl  n.,  eye.,  nose  ano  throat  :i  r  i  i  v  avvt ..  It 

cn  «::;au  s  e  a  1 1  e  og  i  c  s  k,:!  n  r’as  hes  .. 

I  n  h  a  !l.  a  t  i  o  r  i  ar*?  c  a  u  s  e 
breath..  whee:«oing  and 

Ingestion  may  cause  gastric  irritation^  nausea,,  headache,, 
weakness,,  cieziness,.  .  confusion.,  incoordina  l.ion  and  loss  of 
co!“ir:>ciousness..  Rinute  quantities  in  a  serunl  v i zed  person  can 
cause  an  asthmatic  response,. 
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(HAZAFi:DS  IDENTIFICATIOH  t  Cdhtinued) 

Large  doses  of  sulfite  salts  may  cause  violent  colic: p 

ci  i  a  r  r  l  iea c:  ±  r  c u  1  a  t  o  ry  d  i  s  t u r  bar^  ces  p  cen  t  r a  1  n  e  r  vc:»u «*>  sy  s  t e-m 

depression  and  dea th« 


as t hma-l i ke  reactions  with  shor tness  of 
ccn.ig  h .. 


ANIRAL  DATA 


Oral  ALD;: 

2C 

:2h  mq/ 

ko  in  rabbits 

hea; 

.  If  f  -> 

EFF-ECT 

S  GF  OV^EFFfXI-'llBlJRE:; 

Bk:i.  n  cont^ 
d  is  convfo! ••• 
i' (".leoi": 

humans . 

t.  O  V 

i  i":  i'  V 

may  in 
■  rash;; 
eg  'ent 

i  t  i  a  ;i.  1  y  :i.  n  c:  !l.  u  d  e ;;  k  i  i "i  i  r 

or  allergic  skin  rashe^i 
l  y  •:>  ci  c:  i  a  t.  e  d  w  i  t  i'l  !r  i  n 

'r i Ca t ion  wi t h 
> The  <::o/!! pound 
sen  iii-  :j,  1  :L  i  a  t.i  ovi  i 

EyF'  contact  in  1 1  1  iy  include;;  eye  irritation  i/sith 

disconrf  ort ..  tearing,  or  b!!  ur?^'ing  of  vision.^ 

lnh;Vt]atior  may  initially  include;;  i  r  r  i  t  atior,  of  the  unpor* 
reep:i  f^atory  passages.,  w:i  tn  couqlsing;:  or  asthma-ti  ike 
reactior?s  taj.  th  siiorti’^ess  o’t  brea  th.,  wheel  inq or  c.oi  a ii and 
posiii  b!;  y  occurr  ing  Of"  cu ocequen  t  reexpoeure,: 

Ingestion  may  initially  include;;  nonspecif i c:  discom'fort.4 
liHich  as  riausea,  headache.?  or  wealuiess ;;  teniporarv  nervous 
system  depression  with  anaesthetic  effects  such  as 
d  i  1 1  ;t  ness  •:  I'leadac  he- conf  usion  in  coor'd  inta tioi  f ara:;  li  ess  of 
cionsciou sr-ess ;;  or'  an  asthma'iic  resporise  if  ingested  in 
m:l.!»ute  quanti  ties  ( 10-100  nig  )  by  sensitised  ind  i  viduals  .■ 

L.arge  ciose-i  o  t  sulfi'te  sa!i. 'Is  ma  y  c:ause  violent  coJic  and 
o  a  r* r  r'le-^. c  i  r* ci ;  .i.  a  y  d  'i  s ’*  r'u  bai'i  cec:- ..  cer*  traJ.  ner  vc«us  s'us 'icyi: 
d  e  p  e i::  i  a i '*  d  o  r- a  t  h ..  I  n  d  i  v  i  u  if  a  1  ■h:-  w i  t  h  p r  ee  x  i  s  t  i  n  n  a  se  ^:i.e*-i. 
D'f  the  lungs  or  iid^in  ffta*r  iiave  incr'eased  susce;:>tibili  ty  to 
t  lie  oj  X  1  c:  1  T  y  oi'  e  x  ces  i  ve  e x  posu  res  .. 

Cl: a  r  c  i  n oq  en  i  c  i  -l-  y  I  ri  fo  r  ria  1  i  oii 

None  of  the  components  present  in 
equal  to  or  greater  than  O..  la:  are 
a s  a  c  a  v  c  i  ‘"f  oci  eh 


F  1  r'dl>T  A 1 D  A:blJR!-;:k 


First  Aid 

IWHALATIOM 

I  f  i  n  n  a  1  e  d  «  r  e  m  <::•  v  e  t  o  'f*  f-  e  :•>  h 
a  r  t  i  f  i  c:  i  a  1  v‘  e  s  p  i  rat  i  o  n  «  I  f 
C/a  1 1  a  p  j'ly s  i  c  i  an  „ 

SKIM  CGMTACT 
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(FIRST  AID  MEASURES  -  Continued) 

In  case  of  contact.,  irnniediately  wash  skin  with  soap  and  vjater* 

Wash  con tarnirictted  clothing  fo€?fore  reuse • 


a  i  r ..  I  f  o  t  b r’ea 1 1"!  i  n  q  n  g  i  ve 

b  !-*ea  1 1 'I  i  n  g  i  s  d  i  f  f  i  c::u  1 1  ^  g  i  ve  o  x  y  g  en  « 


t  h  :L  i;>  m  a  t e r*  i  a  1  a  t  c  on  c:en  t  r  a  t  i  on 
lis'Ced  by  I  AFC,  MTI*  ,  DBM  A  or  ACGIH 


EYE  CQHTACT 


of 


.1. n  caso  con  laoTr,  ii:<n  ocliaf. oly  flitsh  oyos  w:i.  Ih  plo'ivlv 
for  at  lo'aiiit  :}fii  oinutos.  Call  a  phY«=  i c:i. an 


INGEST  ID! -I 

1  f  SJW  ^  I  ;j  viJiAieci i  mo  eel  1  a  i  e  1  y  q  :i.  ve 
vom  i  t  :i.  1 1 q  ..  Neve- r  q  >.  ve  ar^  ;v  t I’j  :>.  n g 
Cal  1.  a  phys:;.  c::i  an 


2  qlasiii-es  of  water  and  j. ndeuiie 
by  mouth  to  aii  un consc::;u:uJts  |jeri:>on 


FIRE  FIGHTING  HEASURES 


Flammable  F’r-oper  t ie^i- 

b!o  t  a  f  :i  r  e  •:’«  r*  e  x  p  .1  o  •:>  :i.  i  i  a  z  a  r'd 

rlazar’doLUi;  qase;:>/\‘ape>»'::i  prpdi.ioed  :i.n  fa. re  are  oxades  of 
lil  Ul  f  lU  ' 

Ext:i.i  {qu:i.«ih:i  no  lledia 

Use  meoia  aiJpr  opra.  a  te  for  siarrotuada-no  ffiaterial.. 

F  a  r  e  F  :i.  q  h  t  :i.  r>  o  Ivt  s  t  v  i  \  c  t  i  o  a  s 

Keep  pe j ‘SO*  M‘'ie .1.  re»!’  ::»veci  arVd  pw:i.r'u:i  of  fire,.  Wear'  seli 
breathlnq  appara  tus Wear  full  protectls^e  equ:i.pmen*i  .. 
t  a ri»  k/  on  t  a  1  ri  e  w  l  I  i  -i  w a  t. e  i '  s  jj  r* a*?' .. 

Use  water  snr'ay  Xo  Ivtock  down  fumes.. 

ACC  I  DENT  A!...  RELEASE  HEASURES 


••  con  'ta  .i.ned 
Roo  1 


Saf  eo rta r  d s  ( .) 


IdGTE;;  Re 
s  e  't  1  <::■?■{  s 
rUlRSDNr^j}.. 


view  FIRE  F 
RrorECT IDE 


I r:i!-  i  f  I i  !G  HEASURES  an d  HAND!. . I NG  ( PERSONNEL  ) 
ceedinq  wi'tr}  clearr-up.,  Use  appropriate 
E ■  tk T F'j'lEMT  d i.t  y ± rt q  c  1  ean --u p .. 


Spill  Clean  Up 

reuse 
F  aqe 

(ACCIDENTAL  RELEASE  MEASURES  -  Continued) 


Recover  undamaged  and  minimal ly  con tamlnated  material  for 
and  rerlama t ion ..  Shove!!  or  sweep  up.. 

KIO'OOl-^S  DuPont 
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Accidental  Release  Measures 

Dissolve  in  watc^r.,  aslnq  caution  as  solution  can  get  hot- 
Good  ventilation  is  required  during  neutralization  due  to 
release  of  sulfur  dioxide  gas-  Oxidation  to  sodium  sulfite 
solution  may  be  required  p  as  for  exarriple;!  by  adding  a  slight 
excess  of  dilute  hydrogen  peroxide  carefully  and  with 
stirring., 


HA!  IDI..:rMG  AMD  BTGRAGi;: 

l”l  a  I  u:)  1  i  r>  q  n- '  e  r  o  r  r  rit  e  1  ) 

Do  not  breathe  dust.  Avoid  contact  with  eyeSj,  skin.,  or  do 
Wash  tlKjrouqhiy  after  r<andling.  Wash  clot iixnq  after  use,. 

l‘i a  »"i  d  1  i  n  q  ( P  hy s  ;l.  c a  .1  : >e c  x<v  ') 

Avoid  dust  generation., 

Storage 


K  e  e  p  c:  o  •  "j  v.  a  :i  )i  o*  r  i  a  c:  c :  o  \  p  J  a  • e D  o  rj  o  t  o  i  x  w  :i.  t  h 
!!  is  ted  abo^/e.,  Store  in  a  well  ventilated  place, 
p  J.  a  oe ..  i<e e p  can  t  a  r't  e  1.  i  g  h  1 1  y  c  1  o sed  « 

S  1.0 re  in  a  dry  plac:e..  Keep  away  from  ac:::lds,,  oxidi/;ers, 
r!  f  o  i  s  t  u.  I e  „  P !  •  o  t  e  i.  f  r  o  m  |::i  h  y  *•:-  i  c  a  J.  d  a  ai  a  g  e « 

When  dissolving ,,  add  water  cautiously  and  wa  th  stirring 


P:-<F0SUPP  R(:)L.S  •^PERSOMAi.  PR(.n  EtMlGH 

t::  ngineeriitg  Controls 

K e e  |: •  c: OY't  t a  i  n  e  r*  t  i  g  h  1 1  v  c:  1  o  e c? .. 

Keep  container  in  a  dry  [rrlace,. 

Use  ventilation  that  is  adequate  ot  keep  employee  exposure 
t  o  a  :i  ? " !::« o  r *  e  c:  o  ri  c  e  n  t  f"  a  t  i  o n  I::i  e  1  <!!•  w  e  x  p  o  fi*.  u  v  e  ].  i  fi  i  i.  t s  ^ 

Con  ract.  with  acids  re.leases  ir  r  itating  a?id  potentiial  1  v 
i  a  t  a  !i  s  u ')  f  u  r  d  :i.  o  x  i  d  e  c;  a  i*:- , 

K.I.  Owl  A6  DuPont;. 
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(EXPOSURE  COhllRDLS/PERSONAL  PROTECTION  ••••  Continued) 

F'ersonal  Protective  E:qu  i  omen  t 

EYE/FACE  PROTECTIOhf 

Wear  safety  cnlasses«  Wear  coverall  chemii cal  splash  cioggJ.es 
and  face  shield  when  the  possibility  exists  for  eye  or  face 
contact  from  airborne  material- 

RESPIRATORS 

A  NIDSH/NESA  approved  air  purifying  resp?. rator  with  a 
dust  cartridge  or  canister  mc^y  be  permissible  under 
certain  ci rcumstances  where  airborne  concentrations  are 
expected  to  exceed  exposure  limits-  Protection  provided  by 
air  purifying  respirators  is  limited.  Use  a  positive 
pressure  air  supplied  respirator  if  there  is  any  F)otential 
for  an  uncontrolled  releasve^  exposure  levels  are  not  kriownj, 


i  T  j  ciOi'qii  a  ^  :i  o 

S  I  cM  ’c  :i.r 


I 

I 


REGULATORY  I NFORMAT I ON 


C  a  !  i  a  c!  i  a  n  r<e  a  ia  1  a  t  ion 

CLASS  D  Division  2  Subdivision  B  ••••  "ioxic  !"lateriaii,  Ci'ironic  Toxic: 
Effects.  • 


OJvWK  li^lFORilATIDN 

H5-d-A,  MPCA-HCIIS 

MF'CA-l-IMiS  Ratinq 
Health 

F  ■}.arf>ma  bi  1  Lty 
React ivi ty 


Personal  Fu^'otect icjn  ratine  to  be  siApnlied  by  user  cependinq  on  use 
cc^nd  i  t  ioi'js  .  .. 

AucLiticjnal  Information 

Stanchen;  HSDS  (1988  dune  18) 

Kineston  Site  I’lSDS 

Eull  DuPont  Textile  Fibers  Dept.  HSDS  CCDObbb) 


The  data  in  this  Material  Safety  Data  Sheet  relates  only  lo  th::> 
speciTii.  material  des:i.a!“!ated  |■•ere:i.n  anc  does  not  relate  to  use 
c  o  m  b  1  r'l  a  ±  :i.  o  n  w  ;i.  t  h  a  n  y  o  t  h  e  v  fn  a  t  e }  ■  i  a  1  o  r  :i  n  a  ri  y  p  r  o  c:  e  s  s .. 


Res  pons:i.  b:i.  1  i  ty 

KIOOOl-^S 


for 


f’tSDc;*  !!  En  V  :i.  f-on mer>  t a  1  Af  f  a  i  r s  G r ou p 
Kinqston  Site 
F.. 0.,  Box  2100 
DuPont* 

Ha  ter*  i  a  1  9a*f  e  ty  Da  t.a  S  i*?ee *1 


Page 


( Con  t inueci  j 

K :i.  n c  s  tori (in  t a  r- i  o  l<7L..  4Z6 

I  e  .1  e  :::•  hor*i  e  s  o  1  ■.:>**■  v(.*‘v 

'H  1  n  d  i  ca *t u p d  a  ted  sec:  t  :i. ovi  „ 


Eru:)  of  HSDS 


>1':  >{<  ^ 

Canadian 


>K  t:  Jf:  ?►:>»<  ^  ^  W  M  >K  ^  Ji*'  >K  W  ^  >K  :M  W  >f=: 

M  S  D  S  .  '•  W 

>K 

Centre  i'ov  Occupational  Health  and  Safety 

>{<  :4(  M  ^  W  >!<  W.  W  W.  W  >►:  ^  >«  >K 

mw.  IDEWTIFICATION 


'  y p  ?  **  x  e  a  r  v  ;;  I  --I 

Ini!]  red  xen  i: ::  ••HE  ,2.4 . 6--1  RIHiTRO- ;}  (2,4  ,  A  ••••Tl-En^ri:  TROT  D  LJ.iE  HE 

Inq red xeni.  SequeiH:.e  Niu«iberi-  01 

Percent;! 

r-j a  r  ed  x eri  t  A c  t  :i  c;.-  Cod e  i: 

J:  n  q  r  e  ct  ±  e  n  t  F-  o  c  a  1  I--’  o  i  n  1.  n  H 
cmSH  (F^TECB)  Humber  5!  XtiOlBOOOO 
OAS  Number!!  1  IB --BA  ••7 
bSHA  F’EL!;  S,  1 .2  HO/ 113 
ACBIH  TLV;:  B,  O.b  I1u/rl3;i  9293 
3 trier  Recommenciec  L.xmx  1 1.  H/k 


•  roprxetarv «  HO 

I ng rea xen t ;;  Wel'ER 

xnq»'*edxent  Sequence  Number!!  02 

5-*'ei'*<::en  t !!  >10 

1  ng  red  ;i. en  t  A c 't.  li. on  Cod e  !; 

1 1't g  red ;}.  en  t  •••>:«  c a  1  P o  :i.  n  i.  r,  H 
MIOSH  (RTECS)  Hiui^ber;!  ZCOl  10000 

^  f'l  •::>  bl  U  /i  i  ll!«  e  1‘  ■  !!  /  / :> !;:!  *  •*  1 •  b 

:}8HA  not  f-pr  L.:i.CABL.>::: 

aCGIH  T  LV  !!  HD  r  APF  I  CAhI. ..E 
;)  t  her  Re CDm{iier» <;  oc  I... x  m x  t N/  \< 


•O*  opr  xeta^  y NG 

Ingredient!!  SDi-i-  DATA^iREADTS  H/IRDM,  SODIUN  DICHROHA TTI ,  L.EAl 

1EI  al.s/the:i:r  salps  pro  prdcf;  exf'LD  subsvanciis..  react  sung  a) 

1  n q  r  ed  1  en  t  Seq uen  t::e  H'.nn her' ;;  03 
Percent:;  N/K 
I  ri  a  r  ed  1  en  t  A  t  ;i.  on  (!P::»d  e  :: 

I  nq  r'ed  x en  t  P  o ca  j  Coi  n  t  :i  M 
• ; !)!  ( J  E  l-i  (  It  T  i::'  (T  S  .  t  f  ;•;  i:;!  o  i‘"  ;•  A  y  ‘  y  9  9  9  Z  Z 
■  AS  Humber;:  N/K 
OSH  A  PEI..  N/K 

tev;;  n/k 

Tther  itecommeruiiec;  L. xmlt;:  N/‘< 


HEAVY 


Proprietary n  HD 

Ingredient!!  IND  3sREACVB  VIGOROUSLY  N/OTHER  GXIBIZABI.E  MAHI 

Ingredient  Sequence  Humber!!  04 

Percent!!  H/K 

Ingredient  Action  Codes 

Ingredient  Focal  Points  N 

NIOSH  (RTECS)  Numbers  9999999ZZ 

T!;AS  Numbers  N/K 

QSFIA  PEL.!!  N/K 

ACGIH  TLVs  N/K  .  *“ 

Other  Recommended  Limits  H/K 


Proprietairy  s  MO 

Ingredients  EFTS  OF  OVEREXPsSENSIT  DERM  IN  PREVIUOSLY  EXPSD  FERS«  ABSORP 
MAY  BE  INDICATED  BY  ORANGE  STAINING  ON  EXPSD  SKIN  &.  (ING  6) 

Ingredient  Sequence  Numbers  Ob 
Percents  N/K 


i  i  Q  i  eri  t  A  c  t  i  on  C e 
]; n q  >"ed  i  an  t  F  <:> ca ].  Po r- 1  ii  hi 
NIDSH  (  RJECS )  Hiunber  n  '  9999  99  99Z 
CAS  Niuiiber  !i  N/K 
OSH  A  PEL.  j!  N/K 
ACGIH  ILV;;  N/K 

Other  Reco-nmenclec-  i  .imi  1 1;  M/K 


Proprietary  j;  Mu 

Ivi  q  red  i  erii  t  n  I NG  h ;;  COl *1... D  SUI... T 

IN  EYE  MAY  CAUBF:  IRRIT,  REDNESS 
I  rig  r  ed  ien  t  Seqaen  ce  Number’  u 
t M/K 


m  SYMP8  LISTED  IN  I NH AL 
..  PAIN.,  LACRII1ATI0N  (ING 


I  Vi  g  V  ed  ±  en  ’(•.  A  c  t  i  or-;  ("od  e 
j  n  g  r  ed  i  en  t  F  o  (;:a  1  Po ;i.  n  t ::  N 
MI  US!(  (RiECS)  Nrunberi;  9999  9  99'// 
r;: AS  Num  be  r  v,  N/ 1< 

OS  HA  PEL::  H/K 
ACGIH  TLV::  N/K 

Other  F<e<::Dmmeru:jed  Limi  t rl/K 


7) 


Cl..li...ATE 


F’roprietary ::  NO 

I  Yt  g  red  i  er’j  t 1 NC^  6  ;;  &  BL.l  ird'd::!  :’>  9  :i;  I  CP  ... 
vCnITING,  ^  SYN/'TONS  L.I  S'^'ED  ::  i-;  ;  MHAl. 
.1.  n G  red  i  en  ‘v.  ^:>ec? r* evi  c  e  Ni^ mbe r  -i  0  / 

•••‘er  ren  t N/K 
1  r  o  red  i en  t  A c  x  ;i.  Coo  e 

I  rt  g  r  e  d  i  n  t  F  o  r;  a  1  F  o  i  n  ±  :•  H 

CAS  Number::  N/K 
OSH  A  F'EL.  II  H/K 
ACGIH  TLV::  N/K 

O  the  r  R  e  c  o  n’l  m  e  ri  c!  e  d  L.  ;i.  m  i  t ::  H  /  K 


INGEST 
AT  I  ON .. 


::NAY  CAUSE  GASTRITIS 
CHRONIC;:  (IHG  B) 


H  . 


r  o  p  i  eta  r*  y  ::  Im  0 
::: n  g  red  i en  t ::  I Hl-i  7  i;  I  i-'ll-i AL  i:  PR\ 
ANCREXI A ,,  d AUNDICE  ,  AP..,AS-V 


HCD/ppTi)  EXFCS  NAY 
C/FIENGLYTIC  ANEMIA 


I n g  r*ed  i en  t  Seq i:e:*’!  /e  Nu m be r  OB 
Percent:;  H/K 
J!  n  g  i'-ed  i  en  t  A  c  t  n.  on  Cod  e 
:i  no  red  lent  Focal  Point:;  N 
MIOBH  (RTECS)  Number-:;  9999999ZZ 


CAS  Number::  N/K 
□SHA  PELS  N/K 
ACGIH  TLVs  N/K 

Other  Recommended  Limi t ::  N./K 


CANSI:;.  F'AL.L.DR,,  NALJ^AiSC 
GLIGfIRIA  (ING  9^ 


Proprietarys  NO 

Ingredients  ING  SsOR  ANURIA.,  ENLARGE-:*)  LIVER,  LIVER  ATROPHY,  CONVLSN  &. 

COMA.  SKINsPRLNGD/RPiD  CNTCT  MAY  CAUSE  SENSIT  DERM*.*  (ING  10) 

Ingredient  E>equeiice  Numbers  09 

Percents  N/K 

Ingredient  Action  Codes 

Ingredient  Focal  Points  N 

NIOSH  (R’TECS)  Numt>ers  99999992.7' 

CAS  Numbers  N/K 
□SHA  r*EC..5  N/K 


ACGTH  T!.AG;  M/K 

O  t  h0 r  R0 c: cummer!  c) ed  1...  :i. rn i  t ;;  |< 


P  r  o  p  r ‘  :i.  e  t  a  r*  y  ji  I’-l  D 

Inq  red  len  t ;?  IMG  9  ;;  DTHEF^  EFTS  IdAY  IMCL 
PF‘LNGD/Ri”*TD  CHTCV}’  MAY  CALi$:;F  CATARACrrS 
IncM'-ed ien t  Secijuence  hk.:nfber  ;;  iO 
'••'ercenlj!  N/K 


LlDE  THOSE 
.  THIS  CL A 


LlSTEu 

ss  0:  ( 


Ingredient  Action  Codeu 
I  r;i  g  i"  e  d  i  e  n  t  F  o  c.  a  1  F-'  o  :L  n  t  v,  M 
MIDSH  ( FH  ECS  )  NiAniber ::  9999999ZZ 
SAS  Number  N/K 
□SNA  FELu  H/K 
ASGIH  -yLAA)  N/K 


IN  IMI-IAL. 
IMG  i:l) 


Gtnar  Itecomme: ‘tdo::d  t..imi  t  si  F/\\ 


i  •'  r  o  p  r  i  e  t  a  r  y  1;  H  0 

j.ng.redient  }j  IMG  IOjiCHEM  TyF  ICAL.LY  CA03E8  DF'TIC  HEUFLFTIS.,  BLUI/FLFMG  OF 

/IBIOM/AMBLYOF'IA,  sometimes  followed  by  OF'TIC  atrophy..  (IMG  12.) 

Ingredient  Sequence  Number!!  1 1 

F'ercentji  N/K 

Ingredient  Act:i.c:jn  Codes 

;L  u:i  !'•  e  d  i  e  rv  t  F  c  c  a  1  t:*  i  15 1  s  N 

MIDSH  (RTECS;  Number;:  99999 /9ZZ 

/AS  Ku.imber  i:  N/K 

ASGIH  TLAAi  M/K 

Other  Reciommendec  l...imit!J  N/K 


'•  roprietary  !J  NO 

Inq  i-ed ;i. en  t ;;  IMG  :l.  1 ::  INGEST  1;  r  Ri...NGV.>/jIP1T> 
INHAL.. 

Ingredient  Sequence  Number:!  12 
•erceirl::  H/K 
?'■  q  r  e d  i  er'i  t  A  c:  t  i  o  i '1  C  o  d  e 
r-ed  ierj  t  F'o«:::al  Poi  n  t  r  N 
I  i ::  -lid  (  f v  ■  t ■  E  C  S  >  ;d  u  r m  r >  e  r- ;;  9  9  '9  r '  9  9 9 1;  Z 
IAS  Number  N/l< 

DSHA  PELi!  H/K 
PtCGlF  TLV:;  N/K 

Other  F^iecommended  L:i.mit:!  M/K 


I::.  K  I" '  (.) ::  j  !'i  Pt  Y  C  r*i  D  S  E 


SYLIF' 


■■•  ropr  ieta?'*y  ;i  NC 

Ingredients  FIRST  AID  PR(iCsLIFTIMO  LIDS.  UNTIL  HO  EVID  OF  CHEM  REMAINS 
(APPROX  MIN).  get  MD  IMMED..  INGESTsREMOVE  by  (ING  I4> 

I n g r€<'d  i t  Sequen  ce  Hum ber  n  1 3 
Fercents  N/K 
l!nq  red  lent  Action  Codes 
i  n  q  r  ed  i  en  t  F'o  ca  I  F'o  i  n  t N 

NIOSH  (RTECS)  Numbers  9999999ZZ  .  •  * 

CAS  Numbers  N/K 
DSHA  PEL.S  N/K 
ACGIH  TLVs  N/K 

Other  Recommended  Limits  N/K 


Proprietary s  NO 

Ingredients  ING  :l.3sGASTRIC  LAVAGE/EMESIS «  MAINTAIN  BLOOD  PF;!ESS  &  AIRWAY 


nVF  0^2  IF  RES!'  DEPRESSED .  DO  FO 

Tnq  red  lent  Sequencie  Humber;;  1.  q 

•'ereeni::  N/K 

:r  n g  red  :i. er*!  t  A c ±  :i. oi -f  e 

Ing  r’ed ien  t  Focal  Poin  t  •:  H 

HIGSH  (RTECS )  Humber ::  99999S9ZZ 

:!;AS  Humbert;  H/K 

::hSHA  PEL:;  M/K 

■lOOlH  TLV;*  H/K 

D  t  Tie r  Re cxxnnien d ed  ± m 1 1  j;  N/  K 


i  'ERFORH  GASTRIC  (IHG  1 ) 


p  roprietary  i:  MO 

;[  n  q  r  ed  i  en  t ;;  I  MG  1 4 ;;  L.  A  VAGE/El’lES  X.  S 
...AvAGE/D>fi2  GIVEN  BY  FID  01-11.0  ,.  ANTI 
!! no  rec;  i erj  0  Secu.iei'  ce  Numri^er' 1 
••ercent::  H/K 
n q  r*e*:i  :l.  er*!  t  A c:  t  i on  Coa  e ;; 

I  rig  red  iei  i  t  F  ocal  Poii  ;  t ;;  N 
HIOSH  (RTECS)  Numberi;  9999999ZZ 
..AS  Number!;  H/K 
TSHA  PEi...!!  H/K 

m:;gth  T1...V!;  h/k 

•tber  Recommended  1... imit;;  H/K 


IF  UMCiTHSCIGOS.. 
Du’;  E  ;;  (IMG  16) 


GET  m  INHED., 


GAS 


•  ■  r’ o  I”  j"  i  e  t  a  r' y  ;;  rl U 

"r’»g red  ier'i  1 1!  IMG  15‘;  HET'HEHGGlGBIH INIA ( 
M*’  "SYNPS..  )  GIVE  HETHYLENE  Di.  UP ,  :i -v:  SD:...i- 
:  rrq  roO ;}.  en  t  See  Lier-f  ce  be r ;;  ; 

e?'cent;;  H/K 
n Q  r e d  i e rr  1;  Ac  t  i o vi  C o cl e ;; 

:  ru:i ? -ed ien  t  FoccFi  F’oin  1 ;;  N 
MI D8FI  ( RT  ECS  )  Humber- !!  9999999ZZ 
CAS  Humber::  N/K 
TIHA  F'EL;;  H/K 
/’/•M!"!  TLV H.^’^K 

;Tther  Recommer’ided  ^..imit;;  H/K 


OVER  2b"**4O0O/; 

G  17) 


•  r  opr  letary  HO 

.•!  n  g  red  1  en  t ;;  I  MG  1 6  s  O ..  1  HI.../  K(^  J  v  0 vFlR  1 0  • -H I M  F  ER 1  QI> 
/•an  HIM/ PERSIST  LONGER  DEPEHXV;:ng  on  DElTREE  OE  <  IHG 
J'  n  g  red  i  er-j  t  Seq  uen  c:e  Hum  be  r  v,  1 7 
e-cents  N/K 

I  n  g  r-ed  :l.  er>  t  A  c  t i  or-»  Cod  e  s 
ingredient  Focal  Points  H 
MlbsH  (RTECS)  Numbers  9999999ZZ 
TAS  Numbers  H/K 
rjSHA  PELS  H/K 
eCGIFI  TLVs  N/K 

i!^  1. 1'le r  Re  coinmen  d ed  L i  m  i  t  s  M/ 1< 


(T  V AMDS  IS 
18) 


•■‘roprietary  s  NO 

Ingredients  IHG  l/sHETHEHOGLOBIHEHlA,.  IV  ADHIH  OF  THERAPEUTIC  DOSES  OF 

METHYLENE  BLUE  MAY  CAUSE  RISE  IN  BLOOD  PRESS,  NAUSEA  (ING  19) 

Ingredient  Sequence  Numbers  18 

Percents  N/K 

I  n  g  red  i  er^  t  A c  t  i  or>  Cod e  s 

Ingredient  Focal  Points  N 


;;  RTr::CB)  Mtujibern  ?99?;i>9yZZ 
■:h9  ::  N/K 

jSHA  FEL;;  H/K 
-fCGIH  T{...V;;  Fi/K 

i  thy-r  R^^'Commended  L.:i  mi  t  n  H/K 


1  ‘  {"*  j!)  1“  !i.  e  t  a !'"  y 

i;  HG 

r  q  i  ‘ed  .1  r.n  r  ;; 

lidG  IS 

nS:  DIZZ..  LARGER  DC /I 

:/  :.:  b:c  HG)  CAHSES  VONI'i  ,,  diarfh 

!“■  A 

HEST  I’All'i, 

rlEirT'AL 

GONFUSi'i,  CYANOSIS  ^ 

I  1iMG«  i  IHG  20^ 

ng red lent 

Seqtieri  c: 

e  Humber;;  19 

■‘ei'cen  t  :i  H/K 

*!  TH q  r  ed  i eri  A c  t  J  c^j-j  Cede 

:  n  n  ed  i  erv  1  <::a  1  r  ’o  :l.  r«  i  ?;  H 

•; ;::i:}sy  ^  ecs  )  r.  . 9999999ZZ 

/iC  I  'q-nberq;  j//K 

:/:>rlA  PEL;  H/K 

iCflwlK  TI..V/  N/K 

■j  t  be  r  Re ciemmei ■;  d eel  I...  ±  rn  i  t ;;  H  /  K 


r*  (!>  j!>  *■'  ij.  e  I',  a  i"  y  ;;  f  'll.J 

1:  n q  r-ed  i en  t ;;  1 HG  1 9  i;  HEliril...  YT I C  AldEl^i i  A 
•iDHIN..  Er'VS  iEHPOPAfVy  l••YY^AL.:i: 

ingredient  Sequence  Humber;;  20 
*'er  rent;;  H/K 
n  q  i^  ed  i  en  t  i-ic  t  x  o;‘!  i.Dde  ;; 

■ !  iQ  red  !:  en  t  Focal  r'oin  1 1:  M 

0'^'  j  H’.*  DCq' ;;  Yv'y/F/y/Z 

;AS  Hum  be  I"- H/K 
iiSHA  rEL;;  H/K 
TLVb;;  I'.j/K 

j  t  he 5^  cc:«mfhen  d  ed  K..i  m i  t ;;  H / K 


i-:jL.Sr;.  GCCnJRREi)  SEVERAL.  DAYS  AF'TER 
HAVE  NOT  (IMG  21) 


*  ’  v" o  r» i  e  t a  r’ y  ;;  IdG 

::  r-: q  r-ed  i en  t ;;  I  h\G  20 ;;  REEN  REi- ‘ORl  ED .. 
.SCGFBIC  ACID,  1  GRAH  SLOHLY ,  IV.. 
.!md  red  len  t  Seqr^en  r:e  Kh.unber  ;;  2:*. 
e>-v:cnt  :  H  / 1; 


rlYcENE  BL.HE  MU’T  AVAII. 
y  REATrlEI/T  ,  (  IMG  22  ) 


ynarecient  Act;:. ori  Cone;; 

L  n  q  r  e  d  i  e  V  i  i  f  o  c  a  1  I  ’  o  i  n  t N 

■ilDSH  (RTECS )  Humber  s  9999999ZZ 

:AS  Humber  ;;  N/K 

:;SHA  FEL.S  KKK 

siGIi-l  TLV::  H/K 

:  t  he  r  Re conimer-i d ed  I...  i  m i  t  ;j  H/ K 


GIVE 


•‘ronrietary s  HD 

:nqredients  ING  21  sNETHENOGLOBIHEHI A  LEVELS  OF  20--30:^:  REVERT  TO  NORMAL  Ul 
Thl  3  DAYS.. 

iingredient  Sequence  Wumbe-Ts  22 

•’ercents  N/K  ••• 

Ingredient  Action  Code*.; 

L  ii g  red  i  en  t  Fo ca  I  Po i n  t  s  N 
HIG3H  (RTECS)  Numbers  9999999ZZ 
CAS  Numbers  N/K 
□SNA  PEI...S  N/K 
ACGIH  TLVs  N/K 

Dthe^r  Recommended  Limits  H/K 


O..  042  OBOC 


foiling  ji  E  X '-4...  ODES 

%  e  1  *v.  :i  Vi  u  o  :i.  r  i  L  i;  1 7  6  F  .<  B  0  C 
Japor  "•’reB-iH.f  I ‘e  Hg/70  F)- 

ii  pi  •'  i::  i  f  1  c:  G r ■  a  v  i  t y ::  1 « 

■  ;e<:;onipo<::  i  t  :L orj  1  ern |:>e r a  tu re  s  M/ K 
TvaDora’lion  Rate  And  Re*f}i  H/K 
:>;j  1  LU'.ri  .1  !i.  t  y  J.  Ti  uJateri:  Oi,  (XiXvi  \\\  2 
e  I  •'  c  e  1“;  t  V  o  j.  a  t  i  1  e  B '/  V  cj  1  v.  n’«  e ;!  M  /  K 

:>H;;  11/ i" 

''<\c  j.  ;:>a  c:  1  v  :l  ty  ;i  = 

■•'o  nvi  (  Ra  d  ±  o a  c:  t  i  ve  Tla  t  ;i. )  u 
•lagne  liem  ( I'li  1 1  igaue s  )  i; 

"orroeion  Rate  H/K 

nu to ign  :i.  tion  Tempera  tii re ;; 

rXi. »-e  and  Explosion  Haxard  Data 


Fi.AoHAnLE  BOl... JD 

..owet  '  Ex;:tLosive  Lim:i. tr;  N/K 
J  P I  >e v  E  X  p  J.  0'S !'.  r^e  i. .  i  ?«■'  x  i  ii  H/  K 

.::x  v.:i.ngi.!:i.sh::  riq  Hee.i.a;:  FLlX::F)  Ul/HAfERM  IF  l-O  WATER  AVAILABLE  U9E  DRY  CHEHICAL 
F  IXI  fYI  I..YT  r  1 REB  "  W."' Dr' AU  KlJr?  A'^Er.A  ^  L.t.T  !*■  J. RE  BUi-'N,. 

:Lje(::ial  Fire  Fighting  WEAR  HinSH -AIBHA  ARPRVD  BCBA  FULL  F-RijT 

TYFilRfrF  H),.  DO  HOT  HOVlirCARGO/CHTHF  If-  EXFOB  TO  HEAT  OCCURRED^  FOR  HABSIVE 
■FfRE  :i:H  stop  area,  use  UHHAMHED  (SURF  DATA) 

;nasual  F:.  re  And  Ex  pi  Haxrds:!  DANGEROUS  FIRE  &.  EXPLG  HAZ  WHEN  EXPSD  TO 
mEAT,  FtYVnE.  Si-'OOK  WHEi-i  AL.LGWED  TO  DRY.  WET,  IGHTfES  W/D  TEFICl  iL/rY  XXJ  i  WILL 
.Ui-.tL  FINELY  DISPERSED  SOLIDS  ARE  EXPLOSIVE. 


1-^ 


ivrLty  X)a‘L^ 


•Lla:;:.il:i  tyv:  YES 
So;*!  d  1Y::«  A vo  i  d  (  S  t a  b  i  1  i  t  >  >  » 
'DFRCES  05-  IGNITIOH.  AVOID 
I  v  e : '  i  a  1  «:!•  T  o  A  v=  o  :L  d  u  H  A  Y  E  X 
/t'.;...KAI...IES/AKiHLiNIA  HAY  CALiS 
^.oz<iirdaus  Decamp  Products s 
oKlC  CO>t^X  &. 

!  a  :i:  a  r*  d  ou  i-i  \  o  1  y  (!)  c  c:  u  r*  s  N  (!) 

!!oi"i  d  i  t  i  on  To  A  vo  i  d  ( Po  1  y  )  s; 


NATL  EXPLOSIVE  WHEN  DRY..  AVOID  CONIfACT  W/ALI... 

O  VERGE  AUNG  SH(jCK. 

L.ODE  ON  CN'^CT  W/HITRIC/SULFURIC  ACID«  HEATING 
E  VIOLENT  EXPLG.  REACTION  (SUPP  DATA) 

THERMAL  DECOMPGSITION  PRODUCTS  MAY  INCLUDE 


HOT  PEL.  EV ANT 


Health  Hazard  Data 


.DbO  -LCSO  Mixtures  LD’oOs  (ORAL , RAT) 795  MG/KG. 

Route  Of  Entry  -  Inhalations  YES 
Route  Of  Entry  -  Skins  YES 
Route  Of  E!ritry  —  Ingestions  YES 

He-alth  Haz  Acute  And  Chronics  SKIN,  EYE  &  MUC  MEMB  IRRITANT?  SKIN 
SENSITIZERh  NEUROTOXIHh  HEPATOTOXIN,  NEPHROTOXIN,  8:  BONE  MARROW  DEPRESSANT. 
^iCUTH:sINHAL!i UNLIKELY  BUT  MAY  CAUSE  NOSE  &.  THROAT  IRRIT,  SNEiEZINO,  COUGHING , 


i  -.’iCKF  LFfBPHLA  &.  )()I  AF  RHLA  ..  S  i I iSRTSi-  IMCLI.IF’E  Hi>f! H  .i 

■:S!:Z2,  PA’.  LOR.  i-iVPOTENSlDh.,  LETHARGY,  nSF'iS  Qi"  iY-EF-EYP ) 

2;a rc 3. noiaen  1C :!.  ty  -  HTF-'s,  NO 
^'-ar  c:!  nooc'C! ;;  ci ’I.'.'-:''  •••■  lAFiCs  NO 
.iYvu'  C.ini.jgen  ;i.  cj.  iy  ••••  OS'jHAs  N'O 
X  p.i  ana  T.i  c;i.  r'ioo(v:’n;i  cii-'tyi!  IsL.i  1  L‘!l:;  ! 
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SMER,  '  ” 
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FLASH  POINT  II 
E>  pi odes 

EXPOSURE  GUIDELINES  m 

X<  IHRESl'lOLI)  LX II XT  VALUES  (TLVs)  /  AMERICAN  CONI  ERENCE  OF 
GOVERNMENTAL  INDUSTRIAL  HYGIENISTS  (ACGIH)  /  1993-94  H< 


TIME-WEIGHTED  AVERAGE  (TLV-TWA)  s  0-5  mq/m3  -  skirt 
TL.V  COMMEkrrS  s 

"  S  l<  I N  **  NOT  AT  I  ON  ii  Con  tci  c:  t  with  s  ki  n  ^  eyes an  cl  mu  coiis  mem  bra  n  €?s  can 
coniribute  to  the  overall  exposure  and  may  invalidate  the  TLV-  Consider 
measures  to  prevent  absorption  by  ths>se  routs?s« 

NOTES  In  many  Canadian  jurisdictions^  exposure  limits  acre  similar  to  the 
ACGIH  TLVs«  Since  the  manne^r  in  which  exposure  limits  are  established^ 
in  teVpreted  ji  and  implemented  can  varyj,  obtc^in  detailed  information  from  the 
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T  INE  U};;.  1.  lA»i  ‘  i  Ei.'  AGE  i  ^••’EL. -  ’T  NA  )  «  O  .t  b  fi/yX/nS 

PINAL  RULE  I...INI7  PEL  Cn\-^mEmS 

'‘SKIN*-  bESIGNAT  TOH!:  Skif!  contac*!:  can  contribqle  to  the  cver’all  expoi: 
this  chemicals  Prevent  or  reduce  skin  absorptiori  through  the  use  oT 
c:ovc::r<:<  l  Is  M  goggles  or  other  appropr  iate  personal  protect!  ve  equi  pmer 
e  rvq  i  n ee v  :i  vt  q  <:v:>n  t  ro !1  o  r  iA«o r  V'.  p r a  c:  t  i  ces 

NlVTE:;  The  GSHA  PEL..  Final  Rule  Limits  are  « 
ru::n* -or  for  (::e<\i«lr  due  i.o  a  <::our-t  decision 
PEI..  ■ 'rarrii  ;  rion,:;;;  ts  are  now  in  'foi'*ceM 

PERNISSIBI.E  EXPOSURE  LIMITS  (PELs) 

IRANSITinNAL.  LIMITS  /  OCCUPATIONAL 
SAFEIY  ANT)  HEALTH  ADMINI9TRA1  ION  (OSHA)  JK 


:u  y  Y  en  t  l)' 
The  (jSHA 


T  IME  UETGITT  EO  AVEkaGL  1  UA  )  ”  I  *.  b  mq/mS 

IRANSITIiJNeL.  L.ILIV  >-T;L.  COMMENTS  n 

"SKIH  ’  PESirT:-.ji V"  lO-h;  Skin  contact  can  contribute  to  the  i:r.'erall  exnoi 
th:i  s  chec;,  ca!;.  I•■rc^a•'^•t  oi"  reduce  sk:in  absorptior;  '.hreugh  :.na  uie  of 

coveraT.  .s.-  qouq  l.es  or  other*  appropriate  periii.rx'sa .1.  prurtecti ve  eqrui. omer 
enq ine^^T i nq  c(‘*mrolc  of^  work  practices., 

GECnON  9..  i-hiYSIfiTY...  AND  CHEMICF...  PROPERTIES 

MOi...ECUL.AR  wFlGHl  227..  13 

MELTING  FUIh'T'  n  80.7  deq  C 

BOILING  POINT  i:  explodes  Q  240  deg  C 

relative  DEHSIl'Y  i  SFlir; I’-Ei'C  GRAVITY)  ?i 
I.. 6b9  (i:  2(.'  dec  C  (wa’le-r*  —  1) 

SOLL'DILITY  IN  EP  i; 

0,013k 

VAF’DUR  .(LINS  "T^-^  n  -'..Bb  (air  -  1) 

v’Ar'OUR  FILES. f  JRi;:  ::  0..  Ob  mm  Hq  O  8b  deg  C 
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Genium  Publishing  Corporation 

1 145  Catalyn  Street 
Schenectady,  NY  12303-1836  USA 
(518)  377-8854 


Sheet  No«  73 
Zinc  Metal/Powder 


Issued:  7/80 


Revision:  A,  11/89 


Zinc  Metal/Powder  Description:  A  metallic  element  extracted  from  ores  which  are  first  roasted  to  form  zinc  oxide  and 
then:  1)  the  zinc  oxide  is  leached  from  the  roasted  material  with  sulfuric  acid  to  form  a  zinc  sulfate  solution  which  is 
electrolyzed  in  cells  to  deposit  zinc  on  cathodes  and  2)  the  zinc  oxide  is  reduced  with  carbon  in  retorts  (distilling  vessels) 
to  yield  distilled  and  condensed  zinc.  Used  as  ingredient  in  alloys  such  as  brass,  bronze,  arxl  die-castiiig  alloys;  galvanizing 
sheet  iron;  for  electrical  apparatus,  especially  castings,  building  materials,  dry  cell  batteries,  automotive  equipment, 
household  utensils,  railroad  car  linings;  as  a  fungicide;  in  nutrition  (essendal  growth  element);  as  reagent  in  analytical 
chemistry;  in  bleaching  bone  glue,  manufacturing  sodium  hydrosulfite,  and  insulin  zinc  salts. 

Other  D^gnations:  Blue  powder,  spelter,  granular  zinc;  jasad;  merrillite;  pasco;  Zn;  CAS  No.  7440-66-6. 
Manufacturer:  Contact  your  supplier  or  distributor.  Consult  the  latest  Chemicahveek  Buyers*  Guide  (Genium  ref.  73) 
for  a  suppliers  list. 

l|SecUj|>n1Z.:.£lngredi^nts  md  Occupational  £x]pkKure^^  ^  ^  . 


Zinc  Rietal/powder,  ca  99% 


OSHAPEL 
None  established* 


ACGIHTLV,  1989.90 
None  established* 


NIOSHREL,1987 
None  established* 


Tosidty  Datat 

Human,  inhalation,  TC|^;  124  mg/ni*/S0  min, 
fwlmonary  system  effects 


•  The  current  OSHA  standard  and  ACGIH  (1989-1990)  TWA  for  zinc  oxide  (ZnO)  fumes  is  5  mg/m’.  The  ACGIH  TWA  for  zinc  oxide  dust  is  10  mgfirf,  providi 
that  total  contains  no  asbestos  and  is  <1%  crystalline  silica.  NIOSH  has  recommended  a  lO-hrTWA  of  S  mg/m' and  a  ceiling  level  of  IS  mg/m'  (IS-min  sample) 
for  zinc  oxide  fiime.  The  TLV-TWA  level  was  set  to  prevent  metal  fume  fever, 
t  See  NIOSH,  kTECS  (ZG8600000),  for  additional  d^  with  references  to  irritative  effects. 


BoDing  Point:  9m  *F  (1663  ‘C)  Atomic  Weight:  65.37  g/mol 

Melting  Pdnt:  419  T  (787*0  Specific  Gravity  (HjO  =  1  at  39  *F  (4*0):  7. 13  at  77  "F  (25*0 

Vapor  Pressure:  1  mm  Hg  at  909  *F  (487  *0  Water  SoInbOity:  Insoluble 

Brinell  Hardness:  31  Index  of  Explosibility,  Zn  Powder  (<0.1  weak,  >10  severe):  0.1 

Appearance  and  Odor:  Bluish-white  lustrous  metal,  also  finely  divided  forms. 


'-Se^pii  4. 'ilK'and  Explosion  Data  .  -  V  '  ‘  V- ^ 


Flash  Point:  None  reported  Autoignition  Temperature:  Qoud,  1256  'F  (680  *C);*  dust  layer,  LEL:  Dust  cloud  explosion,|UEL:  None  t^ 

_ 860  •F(460*C);*  powder,  650  ml*  |  0.5oz/ft> _ [__ _ 

Extinguishing  Media:  Use  special  dry  chemical  or  clean  diy  sand.  Never  use  COy  Using  a  direct  stream  of  water  may  scatter  die  fire  or  disper: 
dust,  creating  a  potentially  explosive  mixture  if  exposed  to  heat  or  ignition  sources.  A  water  spray  may  be  used  to  cool  fire-et^osed  containers 
and  disperse  vapors. 

Unusual  Fire  or  Explosion  Hazards:  Flammable  hydrogen  gas  is  liberated  by  reaction  with  alkali  hydroxides  (sodium,  potassium,  and 
hydroxides),  acids,  or  even  water  (when  material  is  in  dust  form)  and  is  an  explosion  hazard  in  a  confined  space.  In  a  fire,  zinc  may  fwh, 
vaporize,  and  bum  to  form  ZnO  fiunes  (Sec.  2). 

Special  Flrc-fi^ting  Procedures:  For  major  fires,  or  if  huge  quantities  of  this  material  are  invdved,  fire  fighters  should  wear  nppnwfrtf 
protective  dothing  and  respiratory  protection.  Wear  a  self-coiitained  breathing  apparatus  (SCBA)  with  a  full  fiKiqiiece  operated  in  the  pressure- 
demand  or  positive-pressure  mode. 

*  Zinc  dust  refen  to  dK  product  of  zhK  vtfnr  oondeosaiion,  and  znc  powder  10  the  product  of  mohea  line  aronriaiiim  (Zac  OUii  and  2hic  Ihrir 

PmductfMV  Properties,  ondAppUcaiiotu,  B.C  Heffonl,  WJE.  Pepper,  end  T3.  Uoyd,  1982).  Dasl  100»lfatu74iBnrieve:aa96-lipariccmkaiieadaiid.1h 
ignition  tempetiluie  in  CO,  is  896T(480*C).  The  reaction  lengntiniieineiiitrogeninnoiphete  is  lil2T(600*Q. 


St«MliQr/Pblyiperitttioi«Zincttitri>leindiyakatioomteinpeCTtoie.Moittziiicdttitc>ni^ 

Hazankms  pdymerization  cannot  occur. 

Ghcmkai  Incon^Nitibilities:  Zinc  dust  is  an  explosion  hazard  adien  reacted  widi  adds,  chlorates,  oxidizing  itgents  (sulfur  and  oxygen),  haloge 
nated  hydrocarbons,  hydrazine  mononitrate,  hydroxylamine,  anmxmiuro  nitrate,  barium  dioxide,  barium  dtrate,  g^rinmim  perfonnic  add, 
manganese  chloride,  nitric  add,  ethyl  acetoacetarc  and  tribromooeopentyl  alcohol,  tellurium,  carbon  disulfide,  lead  azide,  and  banu 

nitrate  and  barium  dioxide,  selenium,  sodium  peroxide,  potassium  nitrate,  and  water.  In  humans,  a  toxic  effect  results  from  inhaling  124  mafnf  < 
zinc  metal/powder  for  50  min. 

Hazardoos  Products  rdDecompoaition:  Thermal  oxidative  decomposition  of  zinc  can  produce  hi^y  toxic  fumes.  Above  999  T  (537  "Q 
v^)orized  zinc  bums  in  air  with  a  Uue-green  flame  to  produce  zinc  oxide  fiunes. 


CopyitgliClStsaeMtaFHbtiariiv 

Aiy  wwwbitM  wear  icprodwtfcw  Oe  pHhHthwV  pgmiuitm  U  puMbtied. 
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Cardnogenidty:  Neither  the  NTP,  lARC,  nor  OSHA  lists  zinc  as  a  carcinogen. 

Summary  of  Risks:  Zinc  is  relatively  nontoxJc,  but  when  combined  with  other  materials  such  as  oxygen  or  mineral  acids,  the  resulting  corn- 
pounds  can  have  toxic  effecU.  It  is  not  readily  absorbed  through  the  skin,  gastrointestinal  (GI  tract),  or  lungs.  Althou^  most  inorganic  dne  com¬ 
pounds  are  potential  causes  of  gastroenteric  irritation,  a  high-level  dose  is  relatively  nontoxic  when  ingested  Zinc  is  considered  essential  to  life. 
Ingestion  of  soluble  salts  may  cause  nausea  and  vomiting,  sluggishness,  and  light-headedness.  Inhalation  of  zinc  fiimes  nonnally  generated  by 
zinc  and  extreme  heat  may  cause  metal fime  fever,  which  is  accompanied  by  throat  dryness  and  irritation,  coughing,  weakness,  dyspnea,  and 
generalized  aching  that  generally  pas^  within  24  hr.  These  symptoms  usually  begin  3  to  10  hr  after  exposure  and  resolve  within  24  to  48  hr.  In¬ 
halation  of  zinc  dust  may  cause  mild  irritation  to  the  upper  respiratory  tract.  Prolonged  skin  contact  witi)  zinc  may  cause  a  mild,  drying  dermatitis. 
Medical  Conditions  Aggravated  by  Long-Term  Ex^sure:  Since  metallic  zinc  particulates  can  be  considered  a  niusance  dust,  repeated 
inhalation  of  zinc  dust  could  lead  to  respiratory  complications. 

Taiiget  Organs:  Respiratory  system. 

Primary  Entry :  Inhalatitm,  ingestion. 

Acute  Effects:  Metal  fume  fever  is  an  acute,  self-limiting  condition,  without  recognized  complications,  aftereffects,  or  duonic  forms.  Symptoms 
appear  several  hours  after  exposure.  Removal  from  exposure  nonnally  alleviates  symptoms  with  no  residual  or  chronic  effects.  A  degree  of 
tolerance  may  result  from  continued  exposure,  but  is  quickly  lost  after  a  day  or  two  of  nonexposure. 

Chronic  Effects:  Zinc  and  zinc  powder  have  little  history  of  causing  chronic  effects. 

FIRST  AID 

Eyes:  Hush  immediately,  including  under  the  eyelids,  gently  but  thoroughly  with  flooding  amounts  of  running  water  for  at  least  15  min. 

Skin:  After  rinsing  affected  area  with  flooding  amounts  of  water,  wash  it  with  soap  and  water. 

Inhalation:  Remove  exposed  person  to  fresh  air  and  support  breathing  as  needed. 

Ingestion:  Never  give  anything  by  mouth  to  an  unconscious  or  convulsing  person.  If  ingested,  have  that  consdous  person  drink  1  to  2  glasses  of 
water,  then  induce  repeated  vomiting  until  vomit  is  clear.  Physician's  Note:  Calcium  disodium  edetate  (CaNa^-EDTA)  has  been  used  medically 
to  increase  the  rate  of  rinc  removal  from  the  body;  however,  this  usually  results  from  dironic  fiime  exposure  or  exposure  to  zinc  salts,  not  to  zinc 
metal  powders. 

After  first  aid,  get  appropriate  in-plant,  paramedic,  or  community  medical  attention  and  support 


disposal  Procedures  :  ^ 


Spill/Leak:  Notify  safety  personnel  of  powder  spills.  Eliminate  all  heat  and  ignition  sources.  Cleanup  personnel  should  protect  against  dust 
inhalation  and  eye  contact  Use  nonsparking  tools  for  cleanup.  Sweep  or  otherwise  place  the  spilled  material  in  an  appropriate,  pressure-vented, 
dry-metal  container  (with  lid)  for  later  disposal.  Container  should  be  pressure  vented.  Avoid  creating  airborne  dust  conditions. . 

Disposal:  Contact  your  supplier  or  a  licensed  contractor  for  detailed  recommendations.  Fbllow  applicable  Federal,  state,  and  local  regulations. 
OSHA  Designations 

Air  Contaminant  (29  CFR  1 9 1 0. 1 000,  Subpart  Z):  Not  listed 
EPA  Designations 

RCRA  Hazardous  Waste  (40  CFR  261.33):  Not  listed 

Listed  as  a  €£RCLA  Hazardous  Substance*  (40  CFR  302.4),  Reportable  (Juantity  (RQ):  1000  lb  (454  kg)  [♦  per  Gean  Water  Act,  Sec.  307(a)] 
SARA  Extremely  Hazardous  Substance  (40  CFR  355):  Not  listed 
Zinc  (fume  or  dust)  is  listed  as  SARA  Toxic  Chemical  (40  CFR  372.65) 


Zh  n  iTTI 
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Storage  ReqdreiiieiitK  Store  in  covered  metal  containers  in  a  dry.  well-ventilated,  low  fire  risk  area.  Fralect  ooittainen  from  |4iysical 
Never  store  with  acids,  halogenaied  hydrocaibons,  or  strong  alkalis. 

FjtrinwrtagCoatrdit  Avoid  breattiing  dust  Of  fumes.  Use  good  housdieeping  and  deaning  techniques  to  miiiimizeaiifaQrneparti«iiat>c««itn 
prevent  dust  aocumnlation.  Provide  iuhri^e  training  in  personal  hvpene  and  in  die  cause  and  effect  rf  metal  fiime  fever.  Bneventwtpf^iiypf 
wmkers  with  respiratoiy  problems  or  gastrointestinal  disorders. 

Ibu^portation  Data  (49  CFR  172.102) 

IMO  Slipping  Name:  Zinc,  powder  or  dust,  nonpyrophoric  IMOShippt^  Name:  Zinc,  powder  or  dust,  {^photic 

IMOHaard  Oats:  4.3  IMO  Hazard  Class:  4.2 

IMOLabd:  Dangerous  when  wet  IMO  Label:  Spontaneously  combustible 

1MD6  Packaging  Group:  II  IMDG  Packa^ng  Group:  II 


MSDS  Cafleeffim  Refmnces:  2, 4-1 1, 24, 31, 3941, 80, 81,84,85.91, 109 

Prepared  by;  MJ  Allison.  BS;  Indusfaial  Hygjeae  Revfew;  DJ  Wilson,  CM;  Medical  Review;  Warren  Silverman,  MD  m 
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Goggles:  Wear  protective  eyeglasses  or  chemical  safety  goggles,  per  OSHA  eye-  and  face-protection  regulations  (29  CFR  19 10. 133). 
Respirator:  For  zinc  oxide  dust  or  fume  concentrations  up  to  50  mg/m?  and  2^  mg/m^,  use,  lespectively,  a  fume  (high-efticiency  particulate) 
respirator  or  an  air-supplied  or  self-contained  respirator  with  a  full  facepiece.  Follow  OSHA  respirator  regulations  (29  CFR  1910. 134).  For  emer¬ 
gency  or  nonroutine  operations  (cleaning  spills,  reactor  vessels,  or  storage  tanks),  wear  an  SCBA. 

Wandiig:  Air-purifying  respirators  do  not  protect  workers  in  oxygen-deftcient  atmospheres. 

Other:  Wear  impervious  gloves,  boots,  aprons,  and  gauntlets  to  prevent  prolonged  or  repeated  skin  contact 

Ventilation:  Provide  general  and  local  explosion-proof  ventilation  systems  to  maintain  airborne  concentrations  below  established  TLVs-TWAs 
(Sec.  2).  Local  exhaust  ventilation  is  preferred  since  it  prevents  contaminant  dispersion  into  tiie  work  area  by  eliminating  it  at  its  source  (Genium 
ref.  103). 

Safety  Stations:  Mrice  ailabie  in  tiie  work  amni  emergency  eyewash  stations,  safety/quick-drench  showers,  and  washing  facilities. 
Contaminated  Eqnipmuit:  Never  wear  contaa  lenses  in  the  work  area:  soft  lenses  may  absorb,  and  all  lenses  ooooentxate,  irritants.  Launder 
contaminated  dotUing  before  wearing.  Remove  this  material  from  your  shoes  and  equipment  Wash  thorou^y  before  changing  to  street  clothes. 
Commciits:  Never  eat,  drink,  or  smoke  in  work  areas.  Practice  good  personal  hygiene  after  usiiig  tins  material,  e^iedally  before  eating,  drinking, 
smdting,  using  the  toilet,  or  applying  cosmetics. 


